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1.0 INTRODUCTION

1.1  GEOGRAPHIC SETTING

The Study area consists of 99 acrest and is located in the Cily of Lake Forest, Colifernia. It lies south
of Commerce Centre Drive and is bound to the north and east by an existing commercial development,
and to the south by the Baker water treatment facility. See Figure 1, Vicinity Map.

1.2 PURPOSE OF THIS REPORT

The purpose of this report is to accomplish the following objectives:

To determine the storm water discharges generated within the project under existing and proposed
conditions. (see Appendices 2 and 3).

To evaluate discharges and comment on the design and make recommendations regarding the design
and possible storm drain and hydrology related issues in regard to Serrane Creek.

1.3 REFERENCES
« O.C.EMA. Hydrology Manual
» O.CEMA. Design Manual
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1.4  PROJECT SITE LOCATION MAP

i
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2.0 EXISTING TOPOGRAPHIC &
HYDROLOGIC CONDITIONS

2.1 EXISTING TOPOGRAFPHY

The site has been rough graded per the Los Alisos Water District (LAWD) plans "Zone 1 — Emergency
Storage Reservoirs”, 1989 record drawings. Los Alisos Water District has been taken over by Irvine
Ranch Water District (IRWD).

The site slopes generally toward the east and Serrano Creek. The site was graded with a variety of
basins, ridges and terraced slopes. Significant to the site is a deep ravine on the northeasterly portion
of the property. A large portion of the development site drains to this heavily wooded and brushed
tributary to Serrano Creek.

2.2  EXISTING DRAINAGE PATTERN

There is no run-on o the site from outside areas. The majority of the site currently flows easterly into
Serrano Creek via three existing pipe discharge points. Three small areas also sheet flow direclly to
Serrano Creek, Those areos (designoted O5-3, 4 & 5) are not o part of the development area and
their drainage patterns will not be changed.

The current drive approach to the site from Biscayne Bay Drive (designated O5-1 & 2), sheet flows
toward Biscayne Bay Drive where flow is picked up via an existing straet catch basin.

Two small areas (designated O5-6 & 7), on the west side of the current IRWD buildings, flow to existing
developed arens and their existing terrace drains. There areas are not part of the development area
and their flow pattern will net change.

Two areas [designated O5-8 & 9), on the west side of the development site, sheet flow westerly into
undeveloped land. There is o proposed tract over a portion of the undeveloped land.

2.3 EXISTING STORM DRAIN FACILITIES

Per the LAWD plans previously cited and per visual inspection of the site, there are a number of basins
and attendant pipes that currently serve the site. Those basins, risers, outlets and pipes are in various
states of repair. Many of the bosins are overgrown with brush and several of the outlet pipes were
found to be partially buried by silt build-up. There are three oullets to Serranc Creek from the site in
addition to the small areas that sheet flow to the creek.

Pipe ‘A’ drains a large portion of the development site and drains the ravine on the norheasterly
portion of the site.

Pipe 'B’ drains the abandoned LAWD headquarers building site, a porfion of the 'emergency storage
reservoir’ site and the northerly parts of the above ground tank site.

Pipe 'C’' drains the southerly portion of the IRWD above ground tank site. Pipe C is not a port of the
development area and is not addressed in this report.
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2.4  EXISTING CONDITIONS
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3.0 PROPOSED STORM DRAIN FACILITIES

Seven (7) local storm drain systems are proposed for this project as follows:
3.1 STORM DRAIN LINES “A” THROUGH “F"

This system will drain the majority of the site and flows to the proposed detention and water quality
basin located adjacent to existing water tanks, Storm flow will be detained in this basin during periods
of peak rainfall and released through o proposed culvert to Serrano Creek. The outlet in Serrano
Creek will consist of an outlet structure with rip rap to reduce outlet velocities into the creek. The peak
100 year even! discharge af this outlet is approximately 134 cfs.

3.2 STORM DRAIN LINE "G”

This system will drain the future Civic Center site adjacent to Serrano Creek. Flow will be directed to a
proposed detention and water quality basin adjocent to existing outlet A before being released into
Serrano Creek. The outlet of this basin will join the exist 72" pipe at cutlet A. The peak 100 year event
discharge af this outlet is approximately 33 cfs.

The total 100 year peak discharge from both outlets is approximately 167 cfs with detention. This is
less than the existing flow of approximately 200 cfs into Serrano Creek.

4.0 HYDROLOGY STUDY

4.1 STORM FREQUENCY

For the purposes of this study, the 100-year hydrology was caleulated. The existing hydrology was
calculated for the two outlet points that will be offected by the development. Proposed hydrology for
the rough grade state was calculated. Only a conceptual site plan was available for use in this study,
therefore a proposed hydrology was calculated using the proposed uses of the various development
areas using Alternative IX. No storm drain or street layouts were available, so only a very preliminary
storm drain layout wos used, Times of concentration could be expected to be longer in the developed
condition with actual street and storm drain loyouts.

In addition to the 100 year discharge the 2 year discharge under existing and proposed conditions was
also calculoted.

The 2 year discharge and volumes were used to evaluate the hydrologic conditions of concern to be
evoluoied in the Water Quality Management Plan (WQMP).

4.2 METHODOLOGY

The hydrology wos prepared in conformance with the Orange County Hydrolegy Manual using AES
software (Appendix 3).

Unit hydrographs were then developed using AES softwore to determine discharge volumes for the
proposed condition. Hydrographs for 100 year flows were then routed through the proposed detention
basins using HydroCAD modeling software (Appendix 4).
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Unit hydrographs were also developed for the 2 yeor event using existing and proposed conditions.
This analysis was done to determine the volume that may or may not need to be retained onsile as part
of the new woter quelity requirements.

5.0 HYDRAULIC REPORT
(ANALYSIS OF THE MAIN LINE STORM DRAIN)

Hydraulic analysis of mainline storm drains will be determined during final plan preparation of the
project site.

6.0 DESIGN CRITERIA

The proposed storm drain systems will be designed so as to be consistent with the following goals and
guidelines:

A.  All buildings shall be protected from flooding during a 100-year frequency storm.

B. 1. Onsite design storm is baosed on a 25-yeor frequency. In sump conditions for
catch basins and the connecting storm drains also use a 25-year frequency.

2. Offsite design storm fraquency, subject to individual review by the City, should be
in accordance with the O.C.E.M.A. Hydrology Manual.

C. 1. Velocity should not exceed 20 FPS in a standard wall R.C.P.

2. Where velocity exceeds 20 FP5, a special wall R.C.P. with a minimum of 1%%-inch
steel clearance on the inside surface shall be used.

3. Maximum velocity in special cover R.C.P. shall be 45 FPS.

D. On arterial highways, one (1) 12’ lane each direction should be clear of water, with a
10-year storm. In sump conditions, a 25-year storm event shall be used.

E. On local streets, flow should not exceed top of curb, for a 10-year storm event, and in
sump conditions, a 25-year storm event shall be used.
Cross gutter is not allowed at any through street.
F. Catch basins are to be constructed at all four corners of arterial highway intersections.

G. Open cut is not allowed at any existing arterial highway. Pipe must be jacked across
sireet.

H. Maximum W.S. in CB’s for design conditions shall be 0.5 below inlet (FL) elevation.

Once water is picked up in a starm drain, it should remain in the systemn.
Pipe size may nol be decreased downstream without the Cily's approval.

Branching of flow is not allowed.

= s B

Provide hydraulic and energy grade line calculations and plot of hydraulic grade line
on plans with table of oppropriate hydraulic dota.

M. The ratio of normal velocity to critical velocity should be less than 0.9 or greater than
1.2.
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M.

All pipes and conduits laid parallel to the roadway shall be placed at least 30" below
the roadway surfoce. However, when pipe depth is in excess of 10" (measured from
top of pipe fo ground surface), the City's approval is required prior to the initial design
of the system.

Junction structures should be designed according to the ©.C.F.C.D. "Design Manual”
or utilize City of Orange Standard Plans.

Sterm Drain Easement width shall be determined in the following manner:

1. D = 36" or smaller — Distance from top of pipe to ground level times 1.5 +
diameter of pipe +2.0" (When cover exceeds 10', use 2 below.)

2. D = 39" or greater - a. Distance from bottom of pipe to ground level times 2.0
+ diameter of pipe + 2.0°.

In any case, the width of easement shall not be less than 10.0" in width.

Q. Easement shall be exclusively for storm drain purposes.

Starm drain with high fills:
1. Fill Greater than 40 Feet

Storm drains which are installed with cover greater than 40 feet shall have a
diameter a minimum of 12 inches larger thon that required for hydraulic
adeqguacy and shall be constructed using pre-stressed concrete pipe.”

2. Fill between 30 and 40 Feet

Storm drains which are installed with cover between 30 and 40 feet shall hove o
diameter a minimum of 12 inches larger than that required for hydroulic
adequacy and shall be constructed using pre-siressed concrete pipe if the
subgrade of the pipe is in a fill area.® I subgrade is in native soil, reinforced
concrete pipe may be used.

3. Fill Between 20 and 30 Feet

Storm drains which are installed with cover between 20 and 30 feet shall be
constructed using reinforced conerete pipe. A pipe diameter greater than that
required for hydraulic adequacy may be required if, in the opinion of the City
Engineer's staff, the particular conditions involved warrant the larger size.

4. Fill Less Than 20 Feet

Mormal criteria for storm drain design shall be followed.

* Exceptions may be made for a roadway crossing of a natural watercourse which will
remain undisturbed with future development.

7.0 RESULTS AND CONCLUSIONS

At outlet A to Serranc Creek the 100 year peck discharge is approximately 33 cfs. This is 112 cfs less
than the existing condition due to site configuration and detention See Exhibit A on next page.

At outlet B to Serrana Creek the 100 year peak discharge is approximately 133 cfs after detention. This
is approximately 78 cfs more than the existing condition.

0658.02.01
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Overall, flows discharged to Serrano Creek is approximately 33 cfs less than the existing condition. The
reach of the creek upstream of outlet B will have flow reduced by approximately 112 cfs during the 100
year event. This will greatly reduce the potential for erasion in this reach. Downstream of outlet B the
reduced total flow also reduces the potential for erosion, upstream of outlet A the flow in the creek Is
not affected by the project. This includes the reach of the creek adjacent to homes on Sharmillo Drive.
The table below summarizes these discharges o each existing outlet to Serranc Creek.

Existing Outlet Exist. Qi Prop Qi
A 145 cfs 33 cfs
B 55 cfs 134 cfs
TOTAL 200 cfs 167 cfs +/-

Under the 2 year event no more than 105% of the pre development volume and peak flow will be
allowed to flow off site. This may be accomplished in a variety of ways which is discussed in more
detail within the WQMP. Shown below is o table summarizing the 2 year event conditions.

0658.02.01 g Mulfi-use Development at farmer IRWD site
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Summary of 2 Year Event Conditions

Outlet A
Existing Conditon Proposed Condition
Area Q TC Vol (ac- || Area TG Vol (ac-
Sub Area {ac) {cfs) | (min) ft) {ac) Q (cfs) | (min) ft)
Area A 596 | 38.38 20,96 4.02
Civic Center 124 20.54 6.63
Direct to Creek 2.95 1.3 25.39
Totals 59.6 | 38.38 20.96 4.02 15.35 21.84 6.63 1.63
Qutlet B
Existing Conditon Proposed Condition
Area Q TC Vol (ac- | Area TC Vol (ac-
Sub Area {ac) {cfs) | (min) ft) (ac) Q (cfs) | (min) ft)
Area B 15.4 | 17.61 8.95 0.98
Area A 634 73.06 8.36
Tank Site 3.83 3.46 13.07
Totals 15.4 | 17.61 B.95 0.98 67.23 76.52 8.36 6.69
Project Totals
Existing Conditon Proposed Condition
Area Q TC Vol (ac- || Area TG Vol (ac-
(ac) {efs) | (min) ft) (ac) Q (cfs) | (min) ft)
Difference In Area 75 | 55.99 5.0 82.58 98.36 8.32

Is Due To Areas
05-8 & 05-9

5% of existing condition velurme = 0.25 ac-ft

Therefore acceptable total volume = 5.25 ac-ft

Proposed condition total velume = 8.32 ac-ft

Therefore total velume to be retained onsite = 8.32-5.25=3.07 ac-H

As shown in the table the total additional volume due to development is approximately 3.3 ac-ft.
Additional discussion of retention alternatives is presented in the WGMP for the project.

0658.02.01
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7.1  DETENTION/WATER QUALITY BASIN — EXHIBIT A

EXHIBIT A “Toiis commmrs
IRWD SITE ——
& wi FUSCOE
MN.TS. DETENTION,/WATER QUALITY BASIN EXHIBIT otieny
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CHAPTER 1

DESIGN CRITERIA

The following design criteria shall be used for storm drain and local drainage
structures built for dedication to the County of Orange, Orange County Flood
Control District, or for private facilities within unincorporated Orange County.

Regional or Sub-Regional design storm frequencies are subject to individual
review by the Agency and should be in accordance with the 1986 Hydrology Manual
and Flood Protection Goals. This manual does not supersede any information
contained within the Orange County Drainage Area Management Plan (DAMP)}, and is
intended to be consistent with the DAMP.

I. PROTECTION LEVELS

A.

C.

SCructures

The goal is to provide 100-year protection for all habitable
structures pursuant to Public Services and Facilities Element of the
General Plan.

Streets

Street criteria for 100-year storm flow is shown on the attached
Figure 1-1, Flocod Protection Goals.

1. Arterial Highway

a.

One travel lane (use 12 foot if not determined) shall be free
from inundation in each direction in a 10-year storm.

In a sump condition, one trawvel lane (use 12 foot if not
determined) shall be free from inundation in each direction
in a 25-year storm.

Median and left-turn pockets shall not be considered as a
travel lane.

In places where superelevation occurs on arterial highways an
inlet shall be provided as necessary to preclude drainage
across the travel lanes. The catch basin shall intercept a
minimum of a 10-year storm. Local depressions are not to be
used for inlets at medians; grate opening or side
cpening/grate combination (for which future paving overlap
will not create a drop) are recommended. Flooding width from
median curbs in superelevated sections shall not exceed two
feet,

General Criteria

1. 5Storm drains with tributary areas of less than 640 acres ars to
be designed for a minimum of 10-year freguency below top of curb



I IdD-‘rur

Flood Level
. /- (LT}

+ Pad elev.

i

P
A% “Finished floor of
lowest haobitable room
for residences and
other non-flood
proof structures

AL
,/ 10-%ear Flood Level
25-Year Sump Condition

ARTERIAL HIGHWAY

Z Sy
= (T

=
-
L+ ]
i
-
Q
2
'
(=
[-]
a
1
(=]
2 . Cur - = { Pad elav, :
—_ — == = # 2 ‘Frinished floor of
1 I __|[ lowest habitable room

| y for residences and
.other non-flood

proof structures
?Iﬂ-‘fﬂur Flood Levsl

25-Year Sump Condition

LOCAL STREET

NOTE

*KFor Artérial Hwy and Local Street,
depth times velocity cannot exceed

six
ORANGE COUN M.AL

% # The elevation of the lowest floor of AY S

buildings, including basements or

cellars, must be at least 1 foot above FLOOD PRDTECTiON

the 100-year flood water surface GOALS

elevation pursuant to Section -

7-9-113.5 of the County Ordinance. 1988 | OF I




using a combination of street and storm drain flow. In sump
conditions, catch basins and the connecting storm drains should
be designed to a 25-year frequency.

2. Regional or Sub-Regional design storm fregquency are subject to
individual review by the Agency and should be in accordance with
the 1386 Hydrology Manual and Flood Protection Goals and must be
designed to contain, as a minimum, the Federal Emergency
Management Agency’s (FEMA) 100-year discharges used for defining
Flood Insurance Rate Map fleoodplains.

3., The product of the depth of water, ¥ (ft.) at the curb times
velocity, v (fps), shall not exceed six for any street. This
criteria applies to storms up to a 25-year fregquency.

4. Leveed channels are generally prohibited for local drainage
applicaticnsr The use of leveed channels or flocdwalls* in local
drainage situations shall include appropriate justificationm.

II. FREEBOARD

A. Purpose

Freeboard is provided to insure that the desired degree of protection
will not be reduced by unaccounted factors which may affect channel
hydraulics but which are not regquired to be specifically analyzed in
design. These factors include, but are not limited to, variations in
Manning’s "n" due to channel bottom conditions, uncertainties in the
selection of Manning’s "n", variation in stage-discharge relationships,
variation in wvelocity from average velocity, sedimentation, debris,
bulking, and air entertainment. When any of the above factors are
expected to be significant, its effect shall be separately estimated
and necessary provisions included in design to account for same.

B. Reference Elevations

Freeboard is the vertical distance from the design hydraulic grade line
as defined below and as shown in Figure 1-2.

1. Top of levee in ultimate unlined earth levee channels,
2. Top of rock where riprap slope protection is utilized.
3. Top of wall or structural section in concrete channels.

4. Soffit where box-conduits or culverts are designed as open channels.

*A floodwall is a wall, in lieu of a levee, which projects above the surrounding
ground for the purpose of conveying flood waters. See summary of FEMA's
National Flood Insurance Program regulations § 65.10.44 CFR (revised October 1,
1593) in Appendix 2. Engineers designing flood control levees should refer to
FEMA's latest regulations before commencing design.
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RATIONAL METHOD HYDEOLOGY COMPUTER PROGRAM PACEAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

{c)] Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Ing
16795 Von Karman Suite 100, Irvine Ca 92606

dkEkkkthk ke wakanahhenrkrn DESCRIPTION OF STUDY ***awddrrhbhbhhhansrdhwnrss

# IRWD SITE - AREA A *
+ 100 YEAR EXISTING HYDROLOGY
+ g/a/08 JEL

I E R R R R R R R R R e R E E R R R S R R R R R E R R R R R P R R RS RS SR R R R RS RS RS SR RS RS EE S S RS RE ]

FILE MAME: IRWDOOA.DAT
TIME/DATE OF STUDY: 10:17 06/0%/2008

¢+ 5+ 1 f + ¢ 3+ E 41 £ + 3 : £ f 4§ + 5 + % £ 8 ¢ %# £ 34 2 : R I B FP W ¥ I 8 ¥ 4 £ 4 fE %+ S T 3 F 31 8:E E 4 E G %13 Ff3 PR E:Y G it fYoROfo§oiLd
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

-+ + 1 ¢+ 2 F 8 1+ -+ § t b+ ¢+ 4+ 4 4§+ o+ ¥ 34 £ 3+ B P B+ 4 ¢ +- % 1 &£ £ 3+ P -3+ 2 1 4 F F - 3 F 4 ;+ 2 8 + 5 £ P P32 & E G -3 E-§ ¥ & ¥ ]

--*TIME-QOF-CONCENTRATION MODELY--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 8.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.85
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONMDITION (AMC) III ASSUMED FOR RATIOMAL METHOD®

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURE GUITER-GECMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO . (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (PT) (FT) (n}
1 30.0 20.0 0.018/0.018/0.020 0.87 2.00 0.0313 0.167 0.0150
2 14.0 9.0 0.020/0.020/0.050 0.33 2.00 0.0313 0.100 0.0140

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.33 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth}*(Velocity) Constraint = 6.0 (FT*FT/S})
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*[USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT MOT SELECTED

ke e ol e e o ol o o o e ol o o ol ol ol o o o ol e e e o e o e ol e ol o o o

FLOW PRCCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<<c<
>>[JSE TIME-QF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 252.00
ELEVATION DATA: UPSTREAM(FEET) = 706.50 DOWNSTREAM{FEET) = 688,30

Te = K#*[(LENGTH*+* 3.00)/(ELEVATION CHANGE]]**0.20
SUBARER ANALYSIS USED MINIMUM Tc (MIM.) = 8.109

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.690
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ 5CS S0IL  AREA Fp Ap 865 Te



LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) cCN (MIN.)
NATURAL POOR COVER

"GRASS" c 0.55 0.25 1.000 a7 8.11
NATURAL POOR COVER

“GRASSY B Q.22 0.30 1,000 23 8.11
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.26

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 3.07

TOTAL ARER(ACRES) = .77 PEAE FLOW RATE(CFS) = 3.07

L e s s e s R R R R R S R S RS SRR R SR SR SR SRS RS ES SR SR SRS RS R SR SRS RS RS R R RS R R R R R ER R

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 91

>33»=C0MPUTE V" GUTTER FLOW TRAVEL TIME THRU SUBAREAc<<<<

FEEES TS SE S S SSCSCSCSCSCSSS oSS S S oSS S oSS Co S S S oSS oSS oSS IS S S S S o ES SN ENENNEEAEEEESESEEE
UPSTREAM NODE ELEVATION ({FEET) = 688.30
DOWNSTREAM NODE ELEVATION(FEET) = 658.40
CHANNEL LENGTH THRU SUBAREA (FEET) = 1247.00
“y* GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET] = 0.050

PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0500
PAVEMENT CROSSFALL{DECIMAL NOTATION) = 0.07000
MAXIMUM DEPTH(FEET) = 3.00

* 100 YEAR RAINFALL INTEMSITY (INCH/HR) = 3.257

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 8CS SO0IL AREA Fp AD sCs
LAND USE GROUF {ACRES) (INCH/HR] (DECIMAL) CH

WATURAL POOR COVER

"GRASS" B 9.28 0.30 1.000 93

NATURAL FOOR COVER

"GRASS" c 18.28 0.25 1.000 97

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 34.36

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = .88

AVERAGE FLOW DEPTH(FEET) = 0.81 FLOOD WIDTH(FEET) = 26.39

"y" GUITER FLOW TRAVEL TIME(MIN.) = 7.21 Te (MIN.) = 15.32

SUBAREA AREA(ACRES) = 27.56 SUBAREA RUNOFF (CFS) = T4.17

EFFECTIVE AREA(ACRES) = 28.33 AREA-AVERAGED Fm(INCH/HR) = Q.27

AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 1.00

TOTAL AREA (ACRES) = 28.2 PEAK FLOW RATE(CFS) = T6.24

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 1.13 FLOOD WIDTH(FEET) = 35.50

FLOW VELOCITY (FEET/SEC.) = 3.50 DEPTH*VELOCITY (FT*FT/SEC] = 2.85

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 1495,00 FEET.
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FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 Is CODE = 31

»»5>>>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) c<<<<

- T 8 R B 3 0 B BB e R R e

ELEVATION DATA: UPSTREAM(FEET) = 642,00 DOWNSTREAM(FEET) = 626.00
FLOW LENGTH(FEET) = 106.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 21.92

ESTIMATED PIPE DIAMETER({INCH) = 30.00 NUMEER QF PIPES = 1
PIPE-FLOW([CFS) = T6 .24

PIPE TRAVEL TIME (MIN.) = 0.08 Tc(MIN.) = 15.40

LONGEST FLOWPATH FROM NODE 10.00 TQ NODE 13.00 = 1e05.00 FEET.
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FLOW PROCESS FROM NODE 30.00 TO NODE 13.00 I3 CODE = B2



»>»>»>3xA0D SUBARERA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<<
»x3%> [AND COMPUTE INITIAL SUBAREA RUNOFF) c<<=<

EEEENEEEEEEEEE T S e e AT S s e RS NS e S O S S N A T e S Y e
INITIAL SUBARER FLOW-LENGTH(FEET) = 753.00
ELEVATION DATA: UPSTREAM(FEET) = £937.80 DOWNSTREAM(FEET) = 640.40

Tc = K+ [ (LENGTH*+ 3.00)/(ELEVATION CHANGE])]*+D.20
SUBAREA AMALYSIS USED MINIMUM Tc (MIN.) = 16.715
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.099
SUBARER Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SC5 S50IL AREA Fp Ap 5C5 Tc
LAND USE GROUE (ACRES) (INCH/HR) (DECIMAL) N (MINM.)

HATURAL FALR COVER

"CHAPARRAL, NARROWLEAF" B 0.63 0.30 1.000 a9 16.71

NATURAL FAIR COVER

"CHAPARRAL, NARROWLEAF" c 3.06 Q.25 1.000 85 16.71

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR] = 0.28

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 3.589 INITIAL SUBAREA RUNOFF (CFS) = 9.43

*+ ADD SUBAREA RUNCFF TO MAINLINE AT MAINLINE TcC:
MAINLINE Tc(MIN.} = 15.40
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.247

SUBAREA AREA(ACRES) = 3.69 SUBAREA RUNOFF (CFS) = 8.93
EFFECTIVE AREA (ACRES) = 31z2.02 AREA-AVERAGED Fm{INCH/HR) = 0.27
AREAR-AVERAGED Fp{INCH/HR) = 0.27 AREA-AVERAGED &p = 1.00

TOTAL AREA (ACRES) = 32.0 PEAK FLOW RATE(CFS) = B5.92

LS S s st s s s Rl S R R R R R Rt R Rt R Rt R R Rl RS R

FLOW PROCESS FROM NCODE 13,00 TO NODE 13.50 IS CODE = 31
»>»>>»>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<
»»533SING COMDUTER-ESTIMATED PIPESIZE (MON-PRESSURE FLOW) c<e<s<
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ELEVATION DATA: UPSTREAM(FEET) = 635.00 DOWNSTREAM|(FEET) = 615,00
FLOW LENGTH (FEET) = 143 .00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.0 INCHES

PIPE-FLOW VELOCITY |(FEET/SEC.) = 30.47

ESTIMATED PIPE DIAMETER(INCH) = 27.00 WUMBER OF PIPES = 1

PIPE-FLOW (CF3) = 85.92

PIPE TRAVEL TIME (MIN.) = 0.08 Tc(MIN.) = 15.48

LONGEST FLOWPATH FROM MNODE 10.00 TO KODE 13.50 = 1748.00 FEET.
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FLOW FROCESS FROM NODE 13.50 TO NODE 14.00 IS CODE = 91

>>2>2>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<
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UPSTREAM NODE ELEVATION (FEET) = 615.00
DOWNSTREAM NODE ELEVATION (FEET) = 296.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 194 .00

"y GUTTER WIDTH({FEET) = 5.00 GUTTER HIKE(FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = 0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.12500

MAXIMUM DEPTH|FEET) = 3.00

* 100 YEAR RAINFALL INTENSITY {INCH/HR) = 3.2186

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  ARER Fp Ap sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

MATURAL FAIR COVER

"CHAPARRATL,, NARROWLEAP® A 0.53 0.40 1.000 75

MATURAL FAIR COVER



"CHAPARRAL, NARROWLEAF" B 1.63 0.30 1.000 B9
NATURAL FALR COVER

"CHAPARRAL, NARROWLEAF " c 0.03 D.25 1.000 35
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.32

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 88.77

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 17.41

AVERAGE FLOW DEPTH(FEET) = 0.59 FLOOD WIDTH{FEET) = 13.51

"y GUTTER FLOW TRAVEL TIME(MIN.] = 0.19 To(MIN.) = 15.67
SUBAREA AREA(ACRES) = 2.19 SUBRREA RUMOFF (CFS) = 5.70
EFFECTIVE AREA(ACRES) = 34 .21 AREA-AVERAGED Fm(INCH/HR) = 0.27
AREA-AVERAGED Fp(INCH/HR) = ¢.27 AREA-AVERAGED Ap = 1.00

TOTAL AREA (ACRES) = 34.2 PEAK FLOW RATE(CFES) = 20.71

END OF SUBAREA “V* GUTTER HYDRAULICS:

DEPTH(FEET}) = 0.60 FLOOD WIDTH(FEET) = 13.60

FLOW VELOCITY(FEET/SEC.] = 17.53 DEPTH*VELOCITY {FT*FT/SEC) = 10.48
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 14.00 = 1942.00 FEET.
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FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 15.67

RAINFALL INTENSITY [INCH/HR) = 3.22

AREA-AVERAGED Fm(INCH/HR) = 0.27

AREA-AVERAGED Fp(INCH/HR) = 0.27

AREA-AVERAGED Ap = 1.00

EFFECTIVE STREAM AREA(ACRES) = 34.21
TOTAL STREAM AREA(ACRES) = 34.21
FEAK FLOW RATE(CFS) AT CONFLUENCE = 80.71
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FLOW PROCESS FROM NODE i1.00 TO NODE 32.00 IS CODE = 21
>»>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<c<<c
=>>USE TIME-OF-CONCENTRATION NOMOGRAFH FOR INITIAL SUBAREAc<<
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INITIAL SUBAREA FLOW-LEMGTH(FEET) = 365.00
ELEVATICN DATA: UPSTREAM(FEET) = 696 .80 DOWNSTREEAM(FEET) = 823.00

Te = K*[{LENGTH** 3.00)/(ELEVATION CHANGE)]*+*0.20
SUBAREA ANALYSIS USED MINIMUM To(MIN.) = 10.294
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.031
SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 5Cs S0IL AREA Fp Ap 8Cs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) ©CN (MIN.)

NATURAL FAIR COVER

"CHAPARRAL , NARROWLEAF" B 0.48 0.30 1.000 a9 10.29

HNATURAL FAIR COVER

"CHAPARRAL , NARROWLEAF" c 1.87 0.25 1.000 85 10.23

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.26
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBARER RUMOFF (CFS) = 8.10

TOTAL AREA(ACRES) = 2.35 PERK FLOW RATE(CFZ) = 8.10
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FLOW PROCESS FROM NODE i2.00 TO NODE 33.00 IS CODE = 31

»3>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>>>UUSING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) ce<<<
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ELEVATION DATA: UPSTREAM{FEET) = £18.00 DOWNSTREAM(FEET) = 60L.00
FLOW LENGTH(FEET) = 116.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 12.0 INCH PIPE IS 7.0 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 17.02

ESTIMATED PIPE DIAMETER(IMCH) = 12.00 HNUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.10

PIPE TRAVEL TIME(MIN.) = 0.11 Te (MIN.) = 10.41

LONGEST FLOWBATH FROM NODE 31.00 TQ NODE 33.00 = 481.00 FEET.
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FLOW PROCESS FROM MNODE 33.00 TO NODE 14.00 IS CODE = 31

»3>3>=C0MPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREAccccc
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UPSTREAM NODE ELEVATION (FEET) = 601.00

DOWNSTREAM NODE ELEVATION (FEET) = 596 .00
CHANNEL LENGTH THRU SUBAREA (FEET) = T6 .00
"y" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.0580
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0500
PAVEMENT CROSSFALL (DECIMAL MNOTATION) = 0.12500
MAXIMUM DEPTH(FEET) = 3.00
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.981
SUBAREA LOSS RATE DATA{AMC III):
DEVELOPMENT TYPE/ SCs SOIL AREA Fp Ap scs
LAND USE GROUP (ACRES) (INCH/HE] (DECIMAL) cCH
MATURAL FAIR COVER
"CHAPARRAL, NARROWLEAF" B 0.01 0.30 1.000 89

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp({INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS] = g.12
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 3.26
AVERAGE FLOW DEPTH(FEET) = 0.37 FLOOD WIDTH(FEET) 9.95
"Wr GUITER FLOW TRAVEL TIME(MIN.) = 0.3%9 Tc (MIN.) = 10.80

SUBAREA AREA (ACRES) = 0.01 SUBAREA RUMOFF (CFS) = 0.03
EFFECTIVE AREA{ACRES) = 2.36 AREA-AVERAGED Fm(INCH/HR) = 0,26
ARER-AVERAGED Fp (INCH/HR) = 0.26 AREA-AVERAGED Ap = 1:.00

TOTAL AREA(ACRES]) = 2.4 PERK FLOW RATE(CFS) = 8.10

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA "V" GUTTEE HYDRAULICS:

DEPTH(FEET) = 0.37 FLOCD WIDTH(FEET) = B.83
FLOW VELOCITY (FEET/SEC.) = 3.26 DEPTH*VELOCITY (FT*FT/SEC) = 1.20
LONGEST FLOWPATH FROM NODE 31.00 TQ NQDE 14.00 = §57.00 FEET.
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FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 IS CODE = 1
»»>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>»>=:AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
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TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 10.80
RAINFALL INTENSITY(INCH/HR) = 3,398
RREA-AVERAGED Fm(INCH/HR} = 0.26
AREA-AVERAGED Fp(INCH/HR) = 0.28
AREA-AVERAGED Ap = 1.00

EFFECTIVE STREAM AREA(ACRES) = 2.36
TOTAL STREAM AREA [ACRES) = 2.38

PEAK FLOW RATE(CFS) AT CONFLUENCE = B.10



+* CONFLUENCE DATA **

STREAM Q To Intensity  Fp(Fm) Ap A= HEADWATER
NUMBER (Crs) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 80.71 15.87 3.218 0.27( 0.27) 1.00 34.2 10.00
2 8.10 10.80 3.981 0.26( 0.268) 1.00 2.4 31.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STHEAMS,

*+ PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap ke HEADWATER
HUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 86 .84 10.80 3.981 0.27{( 0.27) 1.00 25.9 il.ao
2 97.15 15.67 3.21s 0.27( 0.27) 1.00 i6.6 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 97.15 To(MIN.) = 15.67
EFFECTIVE AREA(ACRES) = 36.57 ARERXR-AVERAGED Fm(INCH/HR) = 0.27
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 1.00
TOTAL AREA (ACRES) = 36.6
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 14.00 = 1942.00 FEET.
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FLOW PROCESS FROM NODE 14.00 TO NWODE 15.00 IS CODE = 31
»>>>3>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAcz<<x<
»»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW] c<<<<
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ELEVATION DATA: UPSTREAM (FEET) = 595.00 DOWNSTREAM(FEET) = 590.00
FLOW LENMGTH(FEET) = az.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 30.0 INCH PIPE IS 23.3 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.} = 23.71

ESTIMATED PIPE DIAMETER{INCH) = 30.00 NUMBER OF PIPES = 1
PIFE-FLOW(CFS) = 87.15

PIPE TRAVEL TIME (MIN.) = 0.08 Tc(MIN.) = 15.72

LONGEST FLOWPATH FROM NODE 10.00 TO WODE 15.00 = 2024.00 FEET.
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FLOW PROCESS FROM NODE 15.00 TO WODE 16.00 IS CODE = 91

>>3>5C00MPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREAcc<c<
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UPSTRERM NODE ELEVATION{FEET) = 590.00

DOWNSTREAM NODE ELEVATION{FEET) = 578.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 23.00

"4 GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.050

PAVEMENT LIP(FEET)} = 0.010 MANNING'S N = .0500
PAVEMENT CROSSFALL (DECIMAL NOTATICHN) = 0.00200
MAXIMUM DEPTH(FEET) = 3.00

* 100 YEAR RAINFALL INTENSITY(INCH/HR] = 3.196
SUBAREA LOSS RATE DATA(AMC III}:

DEVELOPMENT TYPE/ 5Cs S0IL AEEA Fp Ap 8Cs

LAND USE GROUP {ACRES}) (INCH/HR] (DECIMAL) CN
NATURAL GOOD COVER

"WOODLAND" B 0.01 0.30 1.000 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBARER AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CF5) = 97.186

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.33

AVERAGE FLOW DEPTH (FEET) = 0.27 FLOOD WIDTH(FEET) = 211.00

"y" GUTTER FLOW TRAVEL TIME (MIN.) = 0.11 Tc({MIN.) = 15.84
SUBAREA AREA (ACRES) = 0.01 SUBAREA RUNOFF (CFS) = 0.03
EFFECTIVE AREA(ACRES) = 36.58 ARREA-AVERAGED Fm(INCH/HR) = 0.27



AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 1.00
TOTAL AREA (ACRES) = 35.6 PEAK FLOW RATE(CFS) = 87.15
MNOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET} = 0.28 FLOOD WIDTH(FEET) = 209.57
FLOW VELOCITY (FEET/SEC.) = 4.39 DEPTH*VELOCITY (FT*FT/SEC) = 1.186
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 2053.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 10
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FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 I5 CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA AMNALYSIS<<z«s
>>U5E TIME-OF-CONCENTREATION NOMOGRAPH FOR INITIAL SUBAREA<<
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INITIAL SUBAREA FLOW-LENGTH (FEET) = 237.00
ELEVATION DATA: UPSTREAM(FEET] = 698,30 DOWNSTREAM(FEET) = 693 .50

Tc = K+ [ (LENGTH*+* 3.00}/(ELEVATION CHANGE)]*+*0.20
SUBAREA AMALYSIS USED MINIMUM Tc (MIN.) = 11.683
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.B04
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYBE/ BC5 S0IL AREA Fp Ap 8C5 Tc
LAND USE GROUP (ACRES) [IMCH/HR) (DECIMAL) CN (MIN.)

NATURAL POOR COVER

"GRASS® C 0.30 0.25 1.000 97 11.68

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fpl(INCH/ER) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 0.96

TOTAL AREA (ACRES) = 0.30 PEAK FLOW RATE (CFS) = 0.596
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FLOW PROCESS FROM NODE §1.00 TO NODE 52.00 IS CODE = 91

>»33>C0MPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<
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UPSTREAM NODE ELEVATION (FEET) = 693.50

DOWNSTREAM NODE ELEVATION (FEET) = B66.50

CHANNEL LENGTH THRU SUBAREA (FEET) = 1046.00

"t GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.050

PAVEMENT LIB(FEET) = 0.010 MANNING'S H = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.20000

MAXIMUM DEPTH|FEET) = 3.00

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.235

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPFE/ SCS S0IL AREA Fp Ap sCs
LAND USE GROUP (ACRES) {INCHE/HR) (DECIMAL) CH

NATURAL POOR COVER

"GRASS" c 2.50 0.25 1.000 87
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.10

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.56
AVERAGE FLOW DEPTH(FEET) = 0,19 FLOOD WIDTH(FEET) = 6.28
"Y' GUTTER FLOW TRAVEL TIME(MIN.) = 3.82 Tc (MIN.) = 15:.51
SUBAREA AREA (ACRES) = 2.50 SUBAREA RUNOFF(CFS) = 6.72
EFFECTIVE AREA{ACRES) = 2.80 AREA-AVERAGED Fm(INCH/HR) = 0.25



AREA-AVERAGED Fp(IMCH/HR) = 0.25 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 2.8 PEAK FLOW RATE(CFS) = 7.52

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.26 FLOOD WIDTH(FEET) = 6.96

FLOW VELOCITY (FEET/SEC.) = .59 DEPTH*VELOCITY (FT*FT/SEC) = 1.42
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 52.00 = 1343.00 FEET.
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FLOW PROCESS FROM NODE 52.00 TO NODE 53.00 I5 CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THREU SUBAREA<<<<<
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UPSTREAM NODE ELEVATION (FEET) = 666.50

DOWNSTREAM NODE ELEVATICH (FEET) = 606.00Q

CHANNEL LENGTH THRU SUBAREA(FEET) = 397.00

"Wt GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE|(FEET) = 0.050

PAVEMENT LIP(FEET) = 0.010 MANNING'S W = .0150
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.20000
MAXIMUM DEPTH (FEET) = 3.00

* 100 YEAR RATNFALL INTENSITY(INCH/HR) = 3.168
SUBAREA LOSS RATE DATA(AMC IIT):

DEVELOPMENT TYPE/ S5Cs SOIL  AREA Fp Ap 5CS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL POOR COVER
"CRASS" A 0.03 0.40 1.000 85
NATURAL BOOR COVER
"GRASSY B 1.53 0.30 1.000 83
NATURAL POOR COVER
"ERASSY £ 1.18 0.25 1.000 87
NATURAL BPOOR COVER
"GRASSH D 0.08 0.20 1.000 98

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(IMCH/HR) = 0.28
SUBAREA AVERAGE PERVIOQUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.16

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 11.48

AVERAGE FLOW DEPTH(FEET) = 0.20 FLOOD WIDTH(FEET) = 6.40

"y" GUITER FLOW TRAVEL TIME(MIN.) = 0.58 Tc (MIN.) = 16.08
SUBAREA AREA (ACRES) = 2.80 SUBAREA RUNOFF (CFS) = 7.28
EFFECTIVE AREA(ACRES) = 5.60 AREA-AVERAGED Fm(INCH/HR] = 0.26
AREA-RVERAGED Fp({INCH/HR) = 0.26 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 5.6 PEAK FLOW RATE (CFS) = 14.84
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET] = 0.23 FLOOD WIDTH({FEET) = 6.69

FLOW VELOCITY (FEET/SEC.) = 12,81 DEPTH*VELOCITY (FT+FT/SEC) = 2.B8
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 53.00 = 1740.00 FEET.

FHE T AT TR T AN AT AT A AT AR R A A A A AR AT TR AAAA AR AFERABTAAF AT AAEATAAAAFIAIFSASNS

FLOW PROCESS FROM NODE 53.00 TO NODE 16.00 IS CODE = 91
53>5>3C0MPUTE "V* GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<
+ + 4+ + + + + &+ + + &+ + + + + F ¢+ &+ & +* F+ + =+ + ¢ ¢+ 3 F 323 FE AR YRR A YRR ROl R YO Fd 00
UPSTREAM NODE ELEVATION|(FEET) = §06.00
DOWNSTREAM NODE ELEVATIOM (FEET) = 578.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 398.00
"Y' GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0500
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.20000
MAXIMUM DEPTH(FEET) = 3.00
+ 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.016
SUBAREA LOSS RATE DATA(AMC III):
DEVELOBMENT TYPE/ SCS SOIL  AREA Fp Ap SCS



LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CW
WNATURAL GOOD COVER

"WOODLAND" A Q.65 0.40 1.000 45
WATURAL GOOD COVER
“WOODLAND" B 2.13 0.30 1.000 73
NATURAL GOOD COVER
"WOODLAND® c 1.04 0.25 1.000 87

SUBAREA AVERAGE PERVIQUS LOSS RATE, FplINCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW({CFS] = 19.390

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.62

AVERAGE FLOW DEPTH(FEET) = 0.58 FLOCD WIDTH(FEET) = 10.25

"y" GUTTER FLOW TRAVEL TIME(MIN.) = 1l.44 Te (MIN.) = 17.52

SUBAREA AREA (ACRES] = . SUBAREA RUNOFF (CFS) = 9.33
EFFECTIVE AREA(ACRES) = 9.42 AREA-AVERAGED Fm(INCH/HR) = 0.28
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 1.00

TCTAL AREA (ACREEZ) = 9.4 PERK FLOW EATE(CFB) = 23.20
END OF SUBAEEA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 0.64 FLOOD WIDTH(FEET) = 10.79

FLOW VELOCITY (FEET/SEC.) = 4.89 DEPTH*VELOCITY (FT*FT/SEC) = 3.12
LONGEST FLOWPATH FROM NODE 50.00 TC MNODE 16.00 = 2138.00 FEET.

B e e R L Rl el e e R R R e R R R R R R R R

FLOW PROCESS FROM NODE 16.00 TO MODE 16.00 IS CODE = 11

>»>>»>00NFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

BSOS oo sESSEEIE I EEE S S SESESEE EE ES S S S EE E S S S S S S S S SN I I RN EEEE

*+ MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ag HEADWATER
NUMBER (CF3) (MIN.} (INCH/HR) (INCH/HR) (ACRES) WCODE
1 23.20 17.52 3.016 0.28( 0.28) 1.00 9.4 50.00
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 16.00 = 2138.00 FEET.
*+ MEMORY BANK # 1 CONFLUENCE DATA ++
STREAM Q Te Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) |ACRES) WODE
1 g5.84 10.97 3.945 0.27( 0.27) 1.00 25.9 31.00
2 97.15 15.84 3.196 0.27{ 0.27) 1.00 i16.6 i0.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 2053.00 FEET.
w* PEAK FLOW RATE TABLE ++
STREAM Q Tc Intensity  Fp(Fm) Ap Ra HEADWATER
NUMBER (CFS) (MIN.) {INCH/HR) {INCH/HR) {ACRES) NODE
1 106.29 10.97 3.945 0.27( 0.27) 1.00 31.8 31.00
2 119.50 15.84 3.196 0.27( 0.27) 1.00 45,1 10.00
3 114.39 17.52 3.016 0.27( 0.27) 1.00 46.0 50.00
TOTAL AREA (ACRES) = 46.0
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 119.50 To(MIN.) = 15,835
EFFECTIVE AREA (ACRES) = 45.10 AREA-AVERAGED Fm{INCH/HR) = 0.27
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 46.0
LONGEST FLOWPATH FROM NODE 50.00 TG NODE 16,00 = 2138.00 FEET.

e e R R R e e s s s P e s R S R S R R R RS S R SRS

FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 158 CODE = 12

>>>>>CLEAR MEMORY BANK # 1 «<=<<=

FE T P T TR T i s+ - ¢ F 5 =+ F 5+ F F + 5 8 0 0 8 B i g i 0 B 0 B bbb bbbt bbb bbb
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FLOW FPROCESS FROM NODE 16.00 TQ NODE 17.00 Is CODE = 91

>»>3>3COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

oo ESSSCoES oSS s s s s e S S N I I R S ST S S S EEE S S S S S S s S sE S S =SS SSE
UPSTREAM NODE ELEVATION (FEET) = 578.00
DOWNSTREAM NODE ELEVATION (FEET) = 558.83
CHANNEL LENGTH THRU SUBAREA(FEET) = 466.00
"y" GUTTER WIDTH({FEET) = 2.00 GUTTER HIKE(FEET) = 0.050

PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0500
PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.20000
MAXIMUM DEPTH({FEET) = 6.00

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.060
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS S0IL  AREA Fp Ap s0s
LAND USE SROUP (ACRES) (INCH/HR) (DECIMAL}) CN
NATURAL GOOD COVER
"WOCDLAND" A 1.58 .40 1.000 45
NATURAL GOOD COVER
"WOODLAND" B 0.24 0.30 1.000 75
NATURAL GOOD COVER
"WOODLAND" (o a.63 0.25 1.000 a7

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(IMCH/HR] = 0.35
SUBAREA AVERARGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS] = 122.49
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.24

AVERAGE FLOW DEPTH(FEET) = 1.60 FLOOD WIDTH(FEET) = 20.35

"y" QUTTER FLOW TRAVEL TIME(MIN.) = 1.24 Te (MIN.) = 17.08

SUBAREA AREAR(ACRES]) = 2.45 SUBAREA RUMOFF (CFS) = 5.97
EFFECTIVE AREA(ACRES) = 47 .55 AREA-AVERAGED Fm|INCH/HR) = 0.28
ARER-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 1.00

TOTAL ARER (ACRES) = 48.5 PEAK FLOW RATE(CFS) = 119.50
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 1.58 FLOOD WIDTH(FEET) = 20.18

FLOW VELOCITY (FEET/SEC.) = 5.20 DEPTH*VELOCITY (FT*FT/SEC) = 2.78
LONGEST FLOWPATH FROM NODE 50.00 TQ NODE 17.00 = 2604 .00 FEET.
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FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 19

»>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

S oCSoCSSCSCoCSCSCSCSCS S S S S s S I I EEE EEEEE SE E E S S S EES S S S S S S S S sS=SE==SS

AR TR R TR R AR AR E R AR TR AR AT AT TR TR TN AN TN A AT TN TN TN R bk dd b ddhdd ok

FLOW PROCESS FROM NODE 40.00 TO NODE 41.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREAc<<

EESSsSSS oSS S CSSCSCS S CSCS oSS oSS S S S S N I I I I I I I I T EE S EE S S S S eSS S S S EEEEEEEEEEEE
INITIAL SUBAREA FLOW-LENGTH(FEET) = 614.00
ELEVATION DATA: UPSTREAM(FEET) = 681.80 DOWNSTREAM(FEET) = 594.50

Tc = K*[ (LENGTH** 3.00) /(ELEVATION CHANGE)]*+*0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 13.599

*+ 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.487

SUBAREA Tc AMD LOSS RATE DATA(AMC III):

DEVELOBMENT TYEE/ 5CS SOIL  AREA Fp ap 5Cs  Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CW (MIN.)

NATURAL FAIR COVER

"CHAPARRAL, NARROWLEAPR" 2 0.33 D.40 1.000 75  13.60

HATURAL FAIR COVER
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"CHAPARRAL, NARROWLEAF™ B 0.93 0.30 1.000 B9 13.80
NATURAL FAIR COVER

"CHAPARRAL, NARROWLEAF" c 1.30 0.25 1.000 a5 13.860
SUBAREA AVERAGE PERVIOUS LOSS RATE, FplINCH/HR) = 0.29

SUBAREAR AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 7.37

TOTAL AREA(ACRES) = 2.58 PEAK FLOW RATE(CFS5) = 7.37

LA A A AR R RN AN ERRELARS SRR ER RS REEARLER RS AREERNELELELSEASE AR SEESREEEELEES)

FLOW PROCESS FROM NODE 41.00 TO NODE 42.00 Is CODE = 31

>>>>>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<=<

>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
Al S S S T F S S S S S T S S S T S S F T S S S S S T S S S R S T S R T S S R S S SRS TS ST E S S EEEEEEEEES

ELEVATION DATA: UPSTREAM(FEET] = 594.50 DOWNSTRERM(FEET) = 567.10

FLOW LENGTH(FEET) = 131.00 MANNING'S W = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 5.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 19.03

ESTIMATED PIPE DIAMETER{INCH] = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW{CFS] = T 37
PIPE TRAVEL TIME(MIN.) = 0.11 Toc(MIN.) = 13.71
LONGEST FLOWPATH FROM NODE 40,00 TO NODE 42.00 = 745.00 FEET.

LA A RS R SRR A SRS SRS RS EE RS S R E s tEs s R EE Rt RRE RS EE SRR RS EESESES S}

FLOW PROCESS FROM NODE 42.00 TO NODE 42 .00 IS CODE = 10
»»5>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 =<z<<

EEEEAEEE s s e eSS e E s e e S S S TS EssS S e sSR s TS s eSS E s S aEESanEs

(A S R RS s SRR SR R eSS e e R R R RS L R

FLOW PROCESS FEOM NODE 40.00 TO NODE 45.00 IS CODE = 21
»»5>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<=«==
>>USE TIME-QF-COMCENTRATICON NOMOGRAPH FOR INITIAL SUBAREA<<

(s 2 2 2 3 R R R F R AR R R R R R R R R Rt R R R E R R R AR R R AR REARdE RS
INITIAL SUBAREA FLOW-LENGTH(FEET) = 322.00
ELEVATION DATA: UPSTREAM(FEET) = £81.80 DOWNSTREAM(FEET) = 618.00

Tc = K+*[(LENGTH** 3.00)/ |(ELEVATION CHANGE}]+*+*0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9,830
*+ 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.200
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOEMENT TYPE/ SCS SOIL  AREA Fp Ap 508 Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL, FAIR COVER

"CHAPARRAL, NARROWLEAF" B 0.20 0.30 1.000 89 9.83

MATURAL FAIR COVER

"CHAPARRAL, NARROWLEAF" o 2.51 0.25 1.000 85 5.83

SUBAREA AVERAGE PERVIOUS LOSS RATE, FplINCH/HR) = 0.25

SUBAREA AVERAGE DPERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 9.63

TOTAL AREA(ACRES) = 2.71 PEAK FLOW RATE(CFS) = 5,63

LE A A A RS R RS SRS E AR R R R R R R R Rl RS RREERERR RS

FLOW PROCESS FROM NODE 45.00 TO NODE 45.00 IS CODE = 31

=»>>>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<z<<=
»>>>3USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW! <<<<=<

S S I I I TSR T I ST I I R ST AN E R S S S S SIS SF S SSSSES I ESEEEEE S
ELEVATION DATA: UPSTREAM(FEET) = 615.00 DOWNSTREAM(FEET) = €09.25
FLOW LENGTH(FEET) = 306.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.4 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = B.15
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ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW [CFS) = 9.63

PIPE TRAVEL TIME (MIN.) = 0.62 Tc(MIN.) = 10.45

LONGEST FLOWPATH FROM NODE 40.00 TO NODE 46.00 = 628.00 FEET.

(AR AR AR RS R R R SRS RS R R SRSttt A R R REL D

FLOW PROCESS FROM NODE 46,00 TO NODE 46.00 IS CODE = 81

>>2>=A0DITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

EEEEEEEEEEESESSSEESSSESSCoSSCSSoOooossSo oo oSSl EE S

MAINLINE Tc(MIN.) = 10.45

* 100 YEAR RAINFALL INTEMNSITY (INCH/HR) = 4.055

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYDE/ ECs S0IL ARER Fp Ap 8CS8

LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL] CHN

COMMERCIAL A Q.20 0.40 0.100 52
COMMERCIAL B 0.58 0.30 0.100 76
SUBAREA AVERAGE PERVICUS LOSS RATE, Fp{INCH/HR) = 0.33

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.1C0

SUBAREA AREA(ACRES) = 0.78 SUBARER RUNOFF (CFS) = 2.82
EFFECTIVE AREA(ACRES) = 3.49 AREA-RVERAGED Fm{INCH/HR)} = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0,26 AREA-AVERAGED Ap = 0.B80
TOTAL AREA(ACRES) = 3.5 PERK FLOW RATE(CFS) = 12.03

[ E e SR s SRR R R s R R s R SRR R E R E RS R S S E R RS R S NS E R E R RS R S R RS RS SRS RS E R SRR R R

FLOW PROCESS FROM NODE 46.00 TO MNODE 47.00 IS CODE = 31
»>33>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) c=<<<

S 5 & 5 5 8 5 B F 8 B B B 0 B e e e
ELEVATION DATA: UPSTREAMI(FEET) = 609.29 DOWNSTREAM{FEET) = 571.50
FLOW LENGTH(FEET) = 1s8.00 MANNING'S N = 0,013
DEPTH OF FLOW IN 12.0 INCH PIPE IS 7.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 21.82

ESTIMATED PIPE DIAMETER(INCH] = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CPFS) = 12.09

PIPE TRAVEL TIME (MIN.} = 0.13 To(MIN.) = 10.58

LONGEST FLOWPATH FROM NODE 40.00 TO NODE 47.00 = T796.00 FEET.

T e R e E e e E R s R e e s s R e P RS RS T R RS RS RS SRS RS R SRS SSS AR L SRS E SRR R R SR

FLOW PROCESS FROM NODE 47.00 TO NODE 47.00 IS CODE = 1
>5»>5>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
I eSS ST S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S SSSSSSSSSSSSESSESEEaEs
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 10.58
RAINFALL INTENSITY (INCH/HR]} = 4.03
AREA-AVERAGED Fm|INCH/HR} = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.28
ARER-AVERAGED Ap = 0.80
EFFECTIVE STREAM AREA (ACRES) = 3.49
TOTAL STREAM AREA(ACRES) = 3.49
PEAK FLOW RATE (CFS) AT CONFLUENCE = 12.09

(AR R EES R R R RS SRR RS s E R s s SRR R iR R Rl R Rl RN R ER

FLOW PROCESS FROM NODE 48.00 TO NODE 48.50 IS5 CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 525.00
ELEVATION DATA: UPSTREAM(FEET) = £28.80 DOWNSTREAM|(FEET) = 582.00
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Te = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]*+*0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.478

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.050

SUBAREA Tc AND LOSS RATE DATA (AMC ITI):

DEVELOPMENT TYPE/ ECS S0IL AREA Fp Ap 5C8 Tc
LAND USE GROUP (ACRES) { INCH/HR) (DECIMAL) ©ON (MIN.)

NATURAL POOR COVER

"CHAPARRAL , NARROWLEAF" A 1.10 Q.40 1.000 BB 10.48

NATURAL FOOR COVER

"ERASS" B 0.43 0.30 1.000 93 10.48

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = --3.37
SUBAREA AVERAGE PERVIOQUS ARER FRACTION, Ap = 1.000

SUBAREA RUMNOFF (CFS) = 5.27

TOTAL AREA(ACRES] = 1.5%9 PEAK FLOW RATE(CFS) = 5.27

I R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RS E R RS RS ERER R R R RS

FLOW PROCESS FROM NODE 48.50 TO NODE 47.00 IS CODE = 31

>>3>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>3>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) =<<<x

-+ 8 4 f F 3 FF R F 2Rt Efos-R - S P R B b i R P R-b -4 f-3-F 133 f-+- R 2 b F -+ 3 P i R $-3-:t 3 1 8. 3-§ -+ 8.1 8 f B & B & -f-4 & & 8§

ELEVATION DATA: UPSTREAM(FEET) = 577.00 DOWNSTREAM(FEET) = 571.50
FLOW LENMGTH(FEET) = 132.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.45

ESTIMATED PIPE DIAMETER(INCH] = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.27

PIPE TRAVEL TIME (MIN.) = D.23 Tc(MIN.) = 10.71

LONGEST FLOWPATH FROM NODE 48.00 TO NODE 47.00 = 6&1.00 FEET.

e E R R R R R R R R R R R R R R R R R A R R R R R A R R R R R R S R R R AR R RS

FLOW FPROCESS FROM NODE 47.00 TO NODE 47.00 IS CODE = 1

»»>»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEz<<<<
»>33>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES==<<<

EEEEA S SN R eSS SE SO s E S EEE s sEsEEEsEE S EsEsESEgSaEESESS

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 10.71

RAINFALL INTENSITY({INCH/HR) = 4.00

AREA-AVERAGED Fm(INCH/HR) = ©0.37

AREML-AVERAGED Fp(INCH/HE) = 0.37

AREA-AVERAGED Ap = 1.00

EFFECTIVE STREAM AREAR (ACRES) = 1.59
TOTAL STREAM ARER(ACRES) = 1.59
PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.27
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR] (IMCH/HE) (ACRES) NODE
1 12.0%2 10.58 4.026 0.28( 0.20) 0.80 3.5 40.00
2 5.27 10.71 3.993 0.37( 0.37) 1.00 1.5 48.00

RAINFALL INTENSITY AND TIME OF CONCENTRATIOM RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

% PEAK FLOW RATE TABLE **

STREAM Q Te Intensity  Fp(Fm} Ap Ae HEADWATER
HUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 17.34 10.58 4.026 0.30( 0.28) 0.88 5.1 40.00
2 17.27 10.71 3.9%99 0.30( 0D.26) 0.86 5.1 48.00
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COMPUTED COMFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 17.34 Tc(MIN.) = 10.58

EFFECTIVE AREA(ACRES) = 5.086 AREA-AVERAGED Pm(INCH/HR)} = 0.26
AREA-AVERAGED Fp{INCH/HR] = 0.30 AREA-AVERAGED Ap = 0.85

TOTAL AREA(ACRES] = 5.1

LONGEST FLOWPATH FROM NODE 40.00 TO NODE 47.00 = 796.00 FEET.

I F e E R TR R R R R e e R e e R R A R R R R R AR R e R R R A R R R R R R R R R AR AR R R RS

FLOW PROCESS FROM NODE 47.00 TO NCDE 49.00 IS CODE = 31

»»>>3>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<c
=>533>>U3ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<c<<<

EEEEES ST S S S S SS SS E S ES e S ES E S E S E S S S S S S S S S S S S S S S S S S e S S S S S S N E NS S E NN SIS E DN T EEEEEE
ELEVATION DATA: UPSTREAM(FEET) = 571.50 DOWNSTREAM|(FEET) = 568,38
FLOW LENGTH (FEET) = 162.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 21.0 INCH FIPE IS 14.5% INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = .47
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 17.34
PIFE TRAVEL TIME (MIN.) = 0.2%9 Ta(MIN.) = 10.87
LONGEST FLOWPATH FROM NODE 40.00 TO WODE 49.00 = 958.00 FEET.

e EE A s 2 R R R R R R R AR R A R AR R R R R R R R AR R R R R R

FLOW PROCESS FROM NODE 4%.00 TO NODE 49.00 IS CODE = @81

oo som==—======== s E S EE S S S S S S S S S S S SS S S S S =SS S=S=S=SSSS

MAINLINE Tc(MIN.) = 10.87

* 100 YEAR RAINFALI INTENSITY(IMCH/HR) = 31.9686

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCEs 50IL ARERA Fp Ap 5C5
LAND USE GROUP (ACRES) (INCH/HR} (DECIMAL] CN

NATURAL FAIR COVER

"CHAPARRAL, NMARROWLEAF" A 1.50 0.40 1.000 75

NATURAL FALE COVER

"CHAPARRAL, NARROWLEAF" B g.28 0.30 1.000 B9

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.38

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREAR(ACRES) = 1.78 SUBAREA RUNOFF(CFS) = 5.74

EFFECTIVE AREA(ACRES) = 6.84 AREA-AVERAGED Fm(INCH/HR) = 0.289

RREA-AVERAGED Fp(INCH/HR) = 0.32 AREA-AVERAGED Ap = 0.90

TOTAL AREA (ACRES) = 6.9 PEAK FLOW RATE(CFS8) = 22.64

Ll s s R R e R R R R R R R R R R R R R R ]
FLOW PROCESS FROM NODE 492.00 TQ NODE 42.00 IS CODE = 31

=»»>>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»»>3>USING COMPUTER-ESTIMATED PIPESIZE (MNON-PRESSURE FLOW) c<<<<

TSRS T I I I T I R S T S S S T S S S S S R T S S S S S ST S ST ST S S S S S S S S S E S S S S S EEEEEEEEEEEEEE
ELEVATION DATA: UPSTREAM(FEET) = 568.38 DOWNSTREAM(FEET) = 567.10
FLOW LENGTH (FEET) = 58.00 MANNING'S W = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.2 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.} = 10.77
ESTIMATED PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 22.64
PIPE TRAVEL TIME(MIN.) = 0.03 Te (MIN.) = 10.96
LONGEST FLOWPATH FROM NODE 40.00 TO NODE 42.00 = 101¢.0Q FEET.

R L e i e s e s R R R E e F R R R R R R R R e R s R R R R

FLOW PROCESS FROM NCODE 42.00 TO NODE 42,00 IS CODE = 11
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** MAIN STREAM CONFLUENCE DATA ~*

STREAM Q Tc Incensity Fp (Fm) Ap AE HEADWATER
NUMBER (CFS) (MIN.}) (INCH/HR) (INCH/HR) (ACRES) HODE
% 22.64 10.986 3.947 0.32( 0.2%) D.90 6.8 40.00
2 22.54 11.08 3.921 0.32{ 0.29%) 0.90 6.9 48.00
LONGEST FLOWPATH FROM NODE 40.00 TO NCDE 42.00 = 101s.00 FEET.
*% MEMORY BANK # 2 CONFLUENCE DATA w+
STREAM Q ¢ Intensity Fp {Fm) Ap A= HEADWATER
HNIMBER {CFs) (MIN.) (INCH/HR) (INCH/HR) {ACRES) HODE
1 T:37 1371 2.471 0.29( 0.29) 1.00 2.6 40.00
LONGEST FLOWPATH FROM NODE 40.00 TQ NODE 42.00 = 745.00 FEET.
*= PEAK FLOW RATE TABLE **
STREAM ] Teo Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER ({CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 29.41 i10.9& 3.947 0.31( 0.29} 0.52 8.9 40.00
2 29.34 11.08 3.921 0.31( 0.25} 0.52 8.9 48.00
3 27511 13.71 3.471 ©0.311{ 0.29) 0.93 3.4 40.00
TOTAL AREA (ACRES) = 9.4

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 29.41 To(MIN.) = 10.957

EFFECTIVE AREA(ACRES) = 8.89 AREA-AVERAGED Fm(INCH/HR)] = 0.29
RREA-AVERAGED Fp(INCH/HR) = ©.31 AREA-AVERAGED Ap = (.92

TOTAL AREA(ACRES) = 9.4

LONGEST FLOWPATH FROM NODE 40.00 TO NODE 42,00 = 1016.00 FEET.

LA S SRR SRS SR SRR R R Rttt st Rttt st Rl R R R Rl R E R LSRR LR

FLOW PROCESS FROM NODE 42.00 TO NODE 42.00 IS5 CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<z<

T P T PP S PP P fEf EE R i1zt ittt bttt R b+ =+ 3 32 %+ 3 ¢+ 1+ 8+ %+ 2 3+ 4+ 2 ¢ 3 =+ F ¢+ 5 £ 3 & 3 3.0 3 8 5 3 ¢ 1 B 4 |

e E e RS RS RS RS RS T A RS RS S S ES R RS RS SRR SR SRR SRR EE RS RS R R R R R R R R R R R R R EEE RS R

FLOW PROCESS FROM NODE 42 .00 TO NODE 17.00 IS5 CODE = 31
=>>>>C0MPUTE PIPE-FLOW TRAVEL TIME THREU SUBAREA<<<=«
»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

oSS oSS S S S SE S S I I EEEE E FE F E E E EEEEE S S S S E S S S S S S E S EEEEEEEEE
ELEVATION DATA: UPSTREAM(FEET) = 567.10 DOWNSTREAM(FEET) = 558.83
FLOW LENGTH(FEET) = T4.00 MANNING'S M = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.5 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 20.78

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 29.41

PIPE TRAVEL TIME{MIN.) = 0.06 Tc(MIN.) = 11.02

LONGEST FLOWPATH FROM NODE 40.00 TO NODE 17.00 = 1090.00 FEET.

kbbb r Rk bbbk bkt b bkt d kb ddddddddd g @ koo kbR koWl o ol o ol ol ol Rl o e ol R e

FLOW PROCESS FROM NODE 17.00 TO MNODE 17.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA *v

STREAM Q Tc Intensity Fp (Fm} Ap Ae HEADWATER
NUMBER (CFS) {MIMN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 29.41 11.02 1.935 0.31( 0.2%9) 0,92 B.9 40.00
2 29.34 11l.14 3.909 0.31( 0.29) 0.92 8.9 48.00
3 27.11 13,77 3.462 0.31{ 0.2%) D.93 5.4 40.00
LONGEST FLOWPATH FROM NODE 40.00 TO MODE 17.00 = 16090.00 FEET.
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*+ MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q T Intensity  Fp(Fm) Ap Ae HEADWATER

HUMBER [CFS) ({MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 106.29 12.25 3.703 0.28( 0.28) 1.00 4.3 31.00
2 119.50 17.08 3.060 0.28( 0.28) 1.00 47.5 10.00
3 114.40 ig.78 2,899 0.28( 0.28) 1.00 48.5 50.00

LONGEST FLOWPATH FROM MNODE 50.00 TO NODE 17.00 = 2604.00 FEET.

*#+ DEAK FLOW RATE TABLE **

STREAM Q Ta Intensity  Fp{Fm) Ap Be HEADWATER

NUMBER {CFS]) (MIN.} (INCH/HR) (INCH/HR) {ACRES) NODE
1 131.49 11.02 1,935 0.28( 0.28) 0.98 39,7 40.00
2 131.88 11.14 3.909 0Q.28( 0.28) 0.98 40.1 4B.00
3 134.70 12.25 3.703 0.28( 0.28) 0.98 43.4 31.00
4 137.58 13.77 3.462 0.28( 0.28} 0.9% 47.9 40.00
5 143.18 17.08 3.080 O0.28( 0.28) 0.9% 57.0 10.00
& 136.70 18.78 2.899 0.28( 0.28) 0.9%9 57.9 50.00

TOTAL AREA(ACRES) = £7:5

COMPUTED CONFLUENCE ESTIMATES ARE AS POLLOWS:

PEAK FLOW RATE(CF3) = 143.18 To(MIN.) = 17.080

EFFECTIVE AREA(ACRES) = 56,97 AREA-AVERAGED Fm{IMCH/HR) = 0.28

AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.89

TOTAL AREA(ACRES) = 57.9

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 17.00 = 2604 .00 FEET.

EE S S SRS RS S EE RS Rl s sERE R RS SRR RER SR EE S

FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 12
»>»5»5»=>=CLEAR MEMORY BANK # 1 =<<<<

EEEEEEEEEEE e S e e eSS SS e SE ER TS RSSO EE TS e RS SE S aESEEESaSE TS

S SRS SR EE RS SRR R Rt R R R R R R R R s R R SRR RS

FLOW PROCESS FROM NODE 17.00 TO WODE 18.00 IS5 CODE = 31
>5>>3>C0OMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<=
=»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

B s sS s S S TS TS S T II I I EE F I IEEIII IE  F I E R S S I IR T T I TSI EEEEEEEEEE
ELEVATION DATA: UPSTREAM (FEET) = 558.83 DOWNSTREAM(FEET) = 557.94
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 57.0 INCH PIPE IS 42.9 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 10.00
ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF FIPES m 1

PIPE-FLOW(CFS) = 143.18
PIPE TRAVEL TIME (MIN.) = 0.27 Te(MIN.) = 17.35
LONGEST FLOWPATH FROM MNODE 50.00 TO MODE 18.00 = 2764 .00 FEET.

L R R R R R R e e e R AR R R R R R R R R R AR R R R AR RS

FLOW PROCESS FROM NODE 18.00 TC NODE 18.00 IS CODE = Bl

»»3>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWe<<=<
S S S I ST S EF S S S E S T S S I S EF S S S S S S S TS S S S S S S E S E S S S EEEEEEEEEEEE
MAINLINE To(MIN.) = 17.35
* 100 YEAR RAINFALL INTENSITY(INCH/HR}) = 3.033
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 8C8 S0IL ARER Fp Ap SC8
LAND USE GROUP (RCRES) (INCH/HR} (DECIMAL} CN
NATURAL GOOD COVER
"CHAPARRAL, BROADLEAFR" A 1.7L 0.40 1.000 51
SUBAREA AVERAGE PERVIOUS LOSS RATE, FplINCH/HR) = 0.40
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 1.000
SBUBAREA AREA{ACRES) = .71 SUBAREA RUNOFF(CFS) = 4.05
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EFFECTIVE AREA(ACRES) = 58.68 AREA-AVERAGED Fm(INCH/HR) = 0.28

AREA-AVERAGED Fp(INCH/HR) = ©.28 AREA-AVERAGED Ap = 0.99
TOTAL AREA(ACRES) = 59.8 PERK FLOW RATE(CFS) = 145.35
S SES S ES ST S S S S S S S S s S S S s s s s s e S S I I IR S S s e S SIS SIS SR EEE
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 59.6 TCIMIN.) = 17.35
EFFECTIVE RREA(ACRES) = 58.68 AREA-AVERAGED Fm(INCH/HR)= 0.28
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.388
PEAK FLOW RATE (CFS) = 145.35
*+ PEAK FLOW RATE TABLE #*
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.} (IMCH/HR) ({INCH/HR) {ACRES) NODE
1 134.10 11.29 3.879 0.29( 0.28) 0.93 41.4 40.00
2 134.45 11.42 3.855 0.29( 0.28) 0.98 41.8 &8.00
3 137.00 12.52 3.656 0.29( 0.28) 0.98 45.1 31.00
4 140.25 14.04 3.424 0.25( 0.28) D.5%9 49.6 40.00
5 145.35 17.35 3.033 0.28( 0.28} 0.599 58.7 10.00
& 132.12 15.05 2.875 0.28( 0.28} 0.99 59.6 50.00
SIS S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S SSSSS=SSS=S=S=S====

aEEEEEEREEEE S T eSS ST SRR S eSS a eSS eSS SESEEESES S SRR N

END OF RATIOWAL METHOD ANALYSIS
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RATIOCNAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERICN)

{c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver, 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Suite 100, Irvine Ca 92608

wrEE R R R R Rk kk vk kr ke er DESCORIPTION OF STHDY *kerwewrswrwsdsrbhdrbrrsrns
= IRWD SITE - AREA B *
* 100 YEAR EXISTING HYDROLOGY *
* g/9/08 JEL

St it st s R e R s R R R e R R R R R AR AR R R R R R R R R R R R R R R R R R R R R SRR RS RS SE SRS RS ERES E R R R R Y

FILE NAME: IRWDOOB.DAT
TIME/DATE OF STUDY: 12:04 06,/09/2008

EEEEEIEE S S S S S S S S S S SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS=S=SS=SSS=S=SSS=SSS=S=Z=SSS=====
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

IS EE I S S S S S S S S S S S S S S S S S S S SESS=SSSSSSS=S=SSSSS=S=S=S=SSSS=SS=SSSSS=S=S=S==S=====

--*TIME-OF-CONCENTRATION MODEL™--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SDECIFIED MINIMUM PIPE SIZE(INCH] = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE COMDITION (AMC) III ASSUMED FOR RATIQNAT, METHOD®*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- |/ OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

HO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT} (FT) (FT) (n}

=== SSSsSs SEaEsaEEEN DRSS EEEEEEE EEEsEET =E==== ====== =======

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. {(Depth}*(Velocity) Constraint = £.0 (FT*FT/S)
*3IZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIEUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT MNOT SELECTED

R KRR kR ok e W Rk ok ko o e W W R i e e el e Wl el iyl e i o e

FL.OW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 21
>3>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>USE TIME-QF-CONCENTRATION NOMOGEAPH FOR INITIAL SUBAREA<<

-+ s+ F ¢ =+ F F 2 2 E RS R SR S 0 RO R R R EE R DAL R R R E R L P e bR R
INITIAL SUBAREA FLOW-LENGTH(FEET) = 240.00
ELEVATION DATA: UPSTREAM (FEET) = 679.70 DOWNSTREAM (FEET) = 673.60

Tc = K=[(LENSTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA AMALYSIS USED MINIMUM Tc(MIN.) = 5.675

* 100 YEAR RAINFALL INTENSITY(INCH/HR} = 5.754

SUBAREAR Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS S0OIL  ARREA Fp Ap sCs T
LAND USE GROUE (ARCRES) (INCH/HR} (DECIMAL) CN (MIN.)



COMMERCIAL c 2.04 0.25 0.100 11 5.67
SUBARER AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 10.52

TOTAL AREA(ACRES] = 2.04 PEAK FLOW RATE (CFS) = 10.52

(R R R R R R R RS R AR R RS AR R S SRS RS R Rt R R AR R Rl R R A ER AR AL

FLOW PROCESS FROM NODE £1.00 TO NODE 62.00 IS CODE = 31
>>>>>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAcc<<<
»23>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) c<=<<

T T T P R S T R R R S F R R B R RS F R 2 R & 8 8 8 P 0 0 ¢ 8 8 8 & 2 4 } ||
ELEVATION DATA: UPSTREAM (FEET) = 6§73.60 DOWNSTREAM(FEET) = 537.00
FLOW LENGTH(FEET) = 540.00 MANNING'S N = 0.013
ESTIMATED PIFE DIARMETER (INCH) INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.3 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 14.20

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.52

PIPE TRAVEL TIME(MIN.) = 0.63 Tc(MIN.) = 6.31

LONGEST FLOWPATH FROM NODE 60.00 TO NODE 62.00 = T60.00 FEET.

T E T R E R R R R RS RER RS SRR R R AR SRR AR R R R R RS RS RS R R AR R R RED AR RS

FLOW PROCESS FROM NODE 62.00 TO NODE 62.50 I5 CODE = 91

>>>3>C0MPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<c<c

EEEEEEE N S S T s TS S s E T s e TS s s s s S S S S S s S S S S I I T I NN NI ST AR EEEEE S
UBSTREAM NODE ELEVATION (FEET) = 637.00
DOWNSTREAM MODE ELEVATION (FEET) = £24.00
CHAMMNEL LENGTH THRU SUBAREA|FEET) = £2.00
"y" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.050
DAVEMENT LIP(FEET) = 0.010 MANMING'S N = .0150
BAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.12500
MAXIMUM DEPTH(FEET) = 3.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.378
SUBAREA LOSS RATE DATA(AMC III):
DEVELOEMENT TYPE/ SCS S0IL AREA Fp Ap 5C8
LAND USE GROUE  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL POOR COVER
UERASSY B 0.11 0.30 1.000 93
NATURAL POOR COVER
"GRASS™ c 1.36 0.25 1.000 57
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fpl|INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.91
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 13.22
AVERAGE FLOW DEPTH(FEET) = 0.20 FLOOD WIDTH(FEET) = 7.29
"y" GQUTTER FLOW TRAVEL TIME (MIN.} = 0.08 Tc(MIN.) = 6,329
SUBAREA AREA(ACRES) = 1.47 SUBAREA RUNOFF(CFS) = 6.78
EFFECTIVE AREA(ACRES) = 3.51 AREA-AVERAGED Fm({INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.48
TOTAL AREA(ACRES) = 3.5 BEAK FLOW RATE(CFS) = 16.61
END OF SUBAREA "V" GUTTER HYDRAULICS:
DEPTH(FEET) = 0.22 FLOOD WIDTH(FEET) = 7.56
PLOW VELOCITY(FEET/SEC.) = 14.07 DEPTH*VELOCITY (FT*FT/SEC) = 3.10
LONGEST FLOWDATH FROM NODE 60.00 TO NODE £2.50 = 842,00 FEET.

AEEEERN NG R E AR EEN AR N i & W o o oy o oy i o e e W o i i i oy e ol ol ol ol ol e o i el

FLOW PROCESS FROM NODE §2.50 TO NODE 63.00 IS CODE = 91

»>»3>>C0OMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBARER<<=<«

CEIEEEESESSSS=CSSSSSSSSSESSSSSo=oooo=ooo SIS S S AR S S S SR EE S TS EEEEE



UPSTREAM NODE ELEVATION(FEET) = 624.00

COWNSTREAM NODE ELEVATION (FEET) = 613.00
CHANNEL LENGTH THRU SUBAREA(FEET] = 192,00
"y" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET] = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0500
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.12500
MAXIMUM DEPTH(FEET) = i.00
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = §5.052
SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ 8C8 s0IL AREA Fp Ap scs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL POOR COVER
"GRASS" B 1.41 0.30 1.000 93
NATURAL POOR COVER
"GRASS" c 3.92 0.25 1.000 a7

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.26
SUBAREAR AVERAGE BERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 28.03

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.35

ARVERAGE FLOW DEPTH (FEET) = 0.69 FLOOD WIDTH(FEET) = 15.03

"¥'" GUTTER FLOW TRAVEL TIME(MIN.) = 0.74 Tc(MIN.] = T.12
SUBAREA RREAR(ACRES) = 5.33 SUBAREA RUNOFF (CFS) = 22.97
EFFECTIVE AREA(ACRES) = g8.84 AREA-AVERAGED Fm{INCH/HR] = 0.21
AREA-AVERRGED Fp(INCH/HR] = 0.26 AREA-AVERAGED Ap = Q.79

TOTAL AREA(ACRES] = 8.8 PEAK FLOW RATE (CFS5) = 34.55

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.79 FLOOD WIDTH(FEET) = 16.75

FLOW VELOCITY(FEET/SEC.) = 4.72 DEPTH*VELOCITY (FT*FT/SEC) = 3.75
LONGEST FLOWPATH FROM NODE 60.00 TO NODE 63.00 = 1034.00 FEET.

L E s E e E e e e s F R R R AR R R R AR AR R LR R AR R A AR R R RS R Rl R

FLOW PROCESS FROM NODE 63.00 TO NODE 64.00 IS CODE = 31
»>»»3>>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBARERc<<<<c<
>>3>5>3USING COMPUTER-ESTIMATED PIPESIZE (MON-PRESSURE FLOW) cc<<<

IS S E S S S S S S S S SCSOSCSSCSCSCSCSCo oSS SCSCSCoCSS oSS ooSoCSSSoSSSSSoSSSSESSSSSsSsSssssssEss
ELEVATION DATA: UPSTREAM (FEET) = 613.00 DOWNSTREAM(FEET) = &607.80
FLOW LENGTH(FEET) = 108.00 MANMNING'S M = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.2 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 17.10

ESTIMATED PIPE DIAMETER (INCH} = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 38.55

DIPE TRAVEL TIME(MIN.) = 0.11 Tc(MIN.) = 7.23

LONGEST FLOWPATH FROM NODE 60.00 TO NODE 64.00 = 1142.00 FEET.

(E 2 R R R R R R R SRR R R RSS2 RS R SR s Rt s R R s REEtEEElRERRREEREEEEEE)

FLCW PROCESS FROM MODE 64.00 TO MODE 64.00 IS CODE = 81

=3»>>A0D0ITION OF SUBAREA TO MAINLINE PEAK FLOWc<<c<

EEE s+ + b+ 3+ b+ 1 2+ F 3 3+ 8= b0 B3 R by iRy b b il

MAINLINE Tc(MIN.) = T.23

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.00%
SUBAREA LOSS RATE DATA(AMC III):

DEVELOFMENT TYPE/ 5CS S0IL ARER Fp Ap 5C8

LAND USE GROUP {ARCRES) [IMCH/HR) (DECIMAL) CN

NATURAL POOR COVER

"GRASSY B 0.01 Q.30 1.000 93
MATURAL POODR COVER

"GRASS" c 0.77 0.25 1.000 97
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA (ACRES) = 0.78 SUBAREA RUNOFF (CFS) = 3.34¢



EFFECTIVE AREA({ACRES) = 2.62 AREA-AVERAGED Fm({INCH/HR) = 0.21
AREA-AVERAGED Fp(INCH/HR) = 0.26 AREA-AVERAGED Ap = O0.81
TOTAL AREA(ACRES) = 9.6 PEAK FLOW RATE(CFS) = 41,55

Ak FRBRABAFARTATA TR A TN AT A A A AT AT AT A AR AT AT NS AA A A A AA AT A A AT AT AT A TR AR A A E R e o w

FLOW PROCESS FROM NODE 64 .00 TO NODE 65.00 IS5 CODE = 31

>»3>>C0OMPUTE PIFE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) c<<<<

S S SoS S CoS S oSS S S S N NN I I I I I I S S S S T S S S S S ST EE S EEE S EEEEEE R EEEEEE

ELEVATION DATA: UPSTREAM (FEET) = £07.80 DOWNSTREAM(FEET) = 582.15
FLOW LENGTH (FEET) = 416.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.}) = 18.17

ESTIMATED FIPE DIAMETER(INCH] = 24.00 NUMEER OF PIPES = 1
PIPE-FLOW(CFS) = 41.55

PIPE TRAVEL TIME (MIN.) = 0.38 Tc({MIN.) = 7.59

LONGEST FLOWPATH FROM NODE 60.00 TO NODE 65.00 = 1558.00 FEET.
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FLOW PROCESS FROM NODE 65.00 TO NODE 65.00 IS CODE = B1
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWs<<<<
E - e s s
MAINLINE Tc(MIN.} = 7.5%

* 100 YEAR RATNFALL IMTENSITY (INCH/HR) = 4.871

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5CS S0IL AREA Fp Ap sC5
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

"GRASS" B 0.9% 0.30 1.000 23

NATURAL POOR COVER

"GRASS® c 0.30 0.25 1.000 97

SUBAREA AVERAGE PERVIOUS LOSS RATE, FplINCH/HR) = 0.29
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREAR RREA (ACRES) = 1.29 SUBAREA RUNOFF (CFS) = §.32
EFFECTIVE AREA (ACRES) = 10.91 RREA-AVERACED Fm(INCH/HR) = 0.22
AREA-AVERAGED Fp (INCH/HR) = 0.26 AREA-AVERAGED Ap = 0.83

TOTAL AREA(ACRES) = 10.9 PEAK FLOW RATE(CFS] = 45.487

(e E s RS SRR E R AR RN R R AR AR R R R SRR AR AR EREREREREREREREESEEESEERDS S

FLOW PROCESS FROM NODE 65.00 TO NODE 65.00 15 CODE = 1

»>>>>3DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE=z<<<<

EEEEEEEE I s e s EE EEsS s eSS s s S s s SS S Sss s E SO SRasaSasaEEEN

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF COMCENTRATION (MIN.) = 7.59

RAINFALL INTENSITY {INCH/HR) = 4.87

AREA-AVERAGED Fm(INCH/HR) = 0.22

AREA-AVERAGED Fp (INCH/HR) = 0.26
AREA-AVERAGED Ap = 0.83

EFFECTIVE STREAM AREA(ACRES) = 10.91
TOTAL STREAM AREA (ACRES) = 10.91

PEAK FLOW RATE(CFS) AT CONFLUENCE = 45.67
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FLOW PROCESS FROM NODE T0.00 TO NODE 71.00 IS CODE = 21

»5>>>>RATICNAL METHOD INITIAL SUBAREA ANALYSIS<<<<x
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREAc<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 572.00



i |

ELEVATION DATA: UPSTREAM(FEET) = 644.70 DOWNSTREAM(FEET) = 283.80

Tc = K*[(LENGTH*+ 3.00)/{ELEVATION CHANGE)]+*+*0.20

SUBAREA AMALYSIS USED MINIMUM Tc (MIN.) = 14.518

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.359%

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 8C5 S0IL AREA Fp Ap SCE Te
LAND USE GROUP (ACRES) (INCH/HE) (DECIMAL) CN (MIN.)

HATURAL FAIR COVER

"GRASS" B 1:93 0.30 1.000 -1 14.52

NATURAL FAIR COVER

"GRASS" c 0.9% 0.25 1.000 33 14.52

HATURAL FAILR COVER

"GRASS" D 0.04 D.20 1.000 96 14.52

SUBAREA AVERRGE PERVIOUS LOSS RATE, Fp(INCH/HE) = 0.28

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 8.14

TOTAL AREA(ACRES) = 2.94 PERK FLOW RATE(CFS) = g.14

(SRS SRS RS S AR AR RS R R R R RS s E EREEEE R AR R Rt R s L

FLOW PROCESS FROM NODE T71.00 TO NODE 72.00 IS CODE = 31

»>»»>>C0OMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARER<<<<<
»>>»>x=USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

2 3 T 2+ E R $ 551+ f P R b i f R R R R D PR DD R R R R

ELEVATION DATA: UPSTREAM(FEET) = 589.80 DOWNSTREAM(FEET) = 583.00
FLOW LENGTH(FEET) = 266.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.25

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = B.14
PIPE TRAVEL TIME(MIN.) = 0.48 Tc(MIN.) = 15.00
LONGEST FLOWPATH FROM NODE 70.00 TQ NODE 72.00 = 838.00 FEET.
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FLOW PROCESS FROM NODE 72.00 TO NODE 72.00 IS CODE = 81

P FEEE EE RS S S T T S S S S S S SR S S S S S S S S S S S T S S S S TS S S ST S S S oSS SSSSSSSSSSSS=S===SD==
MATINLINE Tc(MIN.) = 15.00
* 100 YEAR RAINFALL INTEMSITY (INCH/HR)}) = 3.297
SUBAREA LOSS BATE DATA(AMC III):

DEVELOPMENT TYPE/ SC8 S0IL AREA Fp Ap scs
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
"GRASS" A 0.10 0.40 1.000 =1
HATURAL GOOD COVER
"GRASS" B 1.19 0.30 1.000 80
NATURAL GOOD COVER
"GRASS" c 0.28 0.25 1.000 90

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.30
SUBAREA AVERAGE PERVIOQUS AHEA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 1.55 SUBAREA RUNOFF (CFS) = 4.18
EFFECTIVE AREA(ACRES) = 4,49 BREA-RVERAGED Pm({INCH/HR] = 0.29
AREA-AVERAGED Fpl(INCH/HR) = 0.29 AREA-AVERAGED Ap = 1.00

TOTAL RREA(ACRES) = 4.5 PEAK FLOW RATE (CFS) = 12.186

LA SR RS S RS SRR AR E RS SRt st Rl Rl R RN

FLOW PROCESS FROM NODE 72.00 TO NODE 65.00 IS CCDE = 31

>3»5>»>C0OMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) c<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 583.00 DOWNSTREAM(FEET) = 582.15
FLOW LENGTH(FEET) = 128.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.96

ESTIMATED PIPE DIAMETER({INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.1%

PIPE TRAVEL TIME (MIN.) = 0.36 Tc(MIN.) = 15.35

LONGEST FLOWPATH FROM NODE 70.00 TO NODE 65.00 = 966.00 FEET.

EE RS S S S R E L S R E R R R R R TS R R R R R SR R R R R R E R R R P RS E SRS E SRS SRR R SRR RS T

FLOW PROCESS FROM NODE 65.00 TO NODE 65.00 IS CODE = 1
»»>>>DESIGHNATE INDEPENDENT STREAM FOR CONFLUENCE=<<<<

»»>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<c=<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 15.35
RAINFALL INTENSITY{INCH/HR) = 3.25
AREA-AVERAGED Fm(INCH/HR] = 0.29

AREA-AVERAGED Fp(INCH/HR) = 0.29
AREA-AVERAGED Ap = 1.00

EFFECTIVE STREAM AREA (ACRES) = 4.49
TOTAL STREAM AREA(ACRES) = 4.49
PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.16
*+ CONFLUENCE DATA *+*
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) [INCH/HR) (ACRES) NODE
1 45.67  7.59  4.871 0.26( 0.22) 0.83 10.9 60.00
2 12,16 15.35 3,253 0.29( 0.29) 1.00 4.5 70.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

*+ PEAK FLOW RATE TABLE #*

STREAM o] Te Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) MODE
1 54,97 7.589 4.871 0.27{ 0.23) 0.86 13.1 60.00
2 41,85 15,35 3.253 0.27( 0.24) 0.88 15.4 70.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 54,97 To(MIN.) = 7.59
EFFECTIVE AREA(ACRES) = 13.13 AREA-AVERAGED Fm(INCH/HR) = 0.23
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.86
TOTAL AREA(ACRES) = 15.4
LONGEST FLOWDATH FROM NODE 60.00 TO NODE £5.00 = 1558.00 FEET.
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FLOW PROCESS FROM NODE 65.00 TO NODE 66.00 I8 CODE = 31
>>2>>>C0OMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

»=»>>U5ING COMPUTER-ESTIMATED PIPESIZE (NOMN-PRESSURE FLOW)<<<=<
ELEVATION DATA: UPSTREAM (FEET) = 582.15 DOWMSTREAM (FEET) = 563.50
FLOW LENGTH(FEET) = 278.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 20.70

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 54.97

PIPE TRAVEL TIME(MIN.) = 0.22 Tc(MIN.) = 7.81

LONGEST FLOWPATH FROM NODE 60.00 TO NODE 66.00 = 1836.00 FEET.
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FLOW PROCESS FROM NODE 66.00 TO MODE 67.00 I5 CODE = 31

»>»2>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<«

»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) cccex
TSSO S S I I I I IR E R S S S S S S EEEEEEEEE S S S E ST EEEEEEE

ELEVATION DATA: UPSTREAM(FEET) = 563.50 DOWNSTREAM(FEET] = 562.00

FLOW LENGTH (FEET) = 185.00 MANNING'S N = 0,013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 27.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = .41
ESTIMATED PIPE DIAMETER(INCH} = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 24 .37
PIPE TRAVEL TIME(MIN.) = 0.33 Tc(MIN.) = 8.14
LONGEST FLOWPATH FROM NODE 60.00 TO NODE 67.00 = 2021.00 FEET.
END OF STUDY SUMMARY :
TOTAL ARER (ACRES) = 15.4 TC{MIN.) = 8.14
EFFECTIVE AREA (ACRES) = 13.13 AREA-AVERAGED Fm(INCH/HR)= 0.23
AREA-AVERAGED Fp (INCH/HR) = 0.27 RAREA-AVERAGED Ap = 0.860
PEAK FLOW RATE (CFS) E 54 .97
*+ PEAK FLOW RATE TABLE *+*
STREAM Q Tc Intensity Fp (Fm) Ap A= HEADWATER
NUMBER (cPs] [MIN.) (INCH/HR) (INCH/HR} {ACRES) NODE
1 54.97 8.14 4.879 0.27( 0.23) 0.88 13.1 60.00
2 41.95 15.54 3.184 0.27( 0.24) 0.88 15.4 70.00
RS S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S e E SR S S S S S E S S S S SN S e E S E RSN
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END OF RATIONAL METHOD ANALYSIS
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RATIONMAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
{Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

{c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver, 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Suite 100, Irvine Ca 92606

e e ok e e e ok ol W o DESCRIHIOH GF ST‘L:DY tE S A S S SRS S S LS R RS SRR SRR

IRWD SITE - AREA OFF-SITE 8 TO TRACT 15594 *
100 YEAR EXISTING HYDROLOGY E
6/3/08 JEL -
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FILE NAME: IRWQOQOSS.DAT

TIME/DATE OF STUDY: 15:47 08/0%/2008

S S I I I I SR E SR S S E S S S S E S S S S S S S S S S SR S S S S S S SR S S S S S S S S S S E S S S S S S EE S EEEEE
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATIO
ER S 5 R e b i

--+*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 8.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.85
*DATA BANE RAINFALL USED®

*ANTECEDENT MOISTURE CONDITION (AMC] III ASSUMED FOR RATIONAL METHOD*

*[JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TQ STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- [/ OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

0. (FT} (BT} SIDE / SIDE/ WAY {FT) (FT) (FT) (FT) (m)

-3 3 e -3 = | -+ 5 & B+ 8_: § J . & 2 £ 3 8 2 B E 8 8 2 B B B B U J EEEOEE FEEEE SEEEEE EEEEEm EsEsE=E=s=E=
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
2 14.0 9.0 0.020/0.020/0.050 0.33 2.00 0.0313 0.100 ¢.0140

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.33 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 [(FT*FT/S)
*SIEE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.w
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

st R R R R R R R R R R R R R R R

FLOW PROCESS FROM NODE 30.00 TQ NODE 51.00 I3 CODE = 21
=>»>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<c<c

>>JSE TIME-OF-CONCENTRATION MOMOGRAFH FOR INITIAL SUBAREA<<
-+ e =-FF-r-c-2—2-t -+ F-F-+ 2 2 - b L8 J 32+ 2 - 2+ 4 f F-3 - 312 4B 4SS+ 3 2 b -4 ). & o8 % ot 8 2 o 2 B 3 f Q8- L % &
INITIAL SUBAREA FLOW-LENGTH(FEET) = 332.00

ELEVATION DATA: UPSTREAM(FEET) = 693.40 DOWNSTREAM(FEET) = 625.00

Tec = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE]}]*+*D.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.] = 13.076

* 100 YEAR RAINFALL INTEWSITY (INCH/HR} = 3.567
SUBAREA Tc AND LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ 8CSs S0IL AREA Fp Rp scs T



LAND USE GROUP (ACRES)} (INCH/HR) (DECIMAL) CN (MIN.}
NATURAL GOOD COVER

"OPEN BRUSH" c 2.68 0.25 1.000 81 13.08
HATURAL GOOD COVER
"OPEN BRUSH" D 1.62 0.20 1.000 95 13.08

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBRREA RUNOFF(CFS) = 12.51
TOTAL AREA(ACRES]) = 4 .30 PEAK FLOW RATE(CFS) = 12.91
EEEEEEEEEEESES==SS=S=S==SS=S==S=S=S=S==S=S=S=S=S=S=—S==S=S=S==S=S=S=S=S=S==SS=S=-—=SS-SSSoSSSSsSssSsSsSssSssSsS55
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 4.3 TC(MIN.) = 13.08
EFFECTIVE AREA(ACRES) = 4,30 AREA-AVERAGED Fm(INCH/HR)= 0.23
AREA-AVERAGED Fp(INCH/HR) = 0.23 AREA-AVERAGED Ap = 1.000
PEAK FLOW RATE(CFS) = 12.91
s sSSSSS SR e S I I I I I I I I I IR EEE RS S S E S S EESEESEEEEE

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACHKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOZY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Suite 100, Irvine Ca 92606

FhNEFEEREkhk kv ekrdrarkdy DESCORTDPTION OF STUDY %irwaddww bbb b ook e odedr

* IRWD SITE - AREA OPF-SITE ¢ TD OFF-SITE AREA "
* 100 YEAR EXISTING HYDROLOGY "
* §/9/08 JEL .

Tttt e R R E R R R R R R R R e R R R R R

FILE NAME: IRW00OSS.DAT
TIME/DATE OF STUDY: 15:48 06/05/2008

2+ ¢ 3+ + F 8 F 3+ & § F S § ¢+ ¢+ 3 3R EERER LRI ERESERESNES R ARG R AR TR 2R PR RIFE 2
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

ER- =t F &+ F P+ 2 2 ¢ 8 2 b 2 2 2 3 2 F 3 2+ 2 3 2 2 R R R F R4 PR 81 B dR )t bR E bk L

==*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR}) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 8.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TOQ USE FOR FRICTION SLOPE = 0.BS
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC] III ASSUMED FOR RATIONAL METHOD*

*JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL®
HALF- CROWN TO STREET-CROSSFALL : CURE GCUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / OUT-/PARK- HEIGHT WIDTH LIP HIFKE FACTOR

WO . LFT} LET) SIDE / SIDE/ WAY (FT] {FT] (FT) (FT) {n}
1 30.0 20.0 2.018/0.018/0.020 0.67 2.00 0,0313 0.167 0.0150
2 14.0 9.0 0.020/D0.020/0.050 Q.33 2,00 00,0313 0.100 0.0140

GLOBAL STREET FLOW-DEPTH COMNSTRAINTS:
1. Relative Flow-Depth = 0.33 FEET
as (Maximum Allowable Street Flow Depth) - [(Top-of-Curb)
2. (Depth)*(Velocity) Constraint = &.0 (FT*FT/5)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*JSER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FEEEEA A AR N SN B R AR R R R R R R R R R Rl W b

FLOW PROCESS FROM NCDE 95.00 TO HODE 95 .00 I8 CODE = 21
#>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRADPH FOR INITIAL SUBAREA<<

S T I I I R I I N IR I S S EE S E S S S S E S S S S S S S S E S S EEEEEEEETE
INITIAL SUBAREA FLOW-LENGTH(FEET) = 57.00
ELEVATION DATA: UPSTREAM(FEET) = 700.00 DOWNSTREAM (FEET) = 660.00

Tc = K+*[ (LENGTH** 3.00}/(ELEVATICN CHANGE)]*+0D.20

SUBAREA AMALYSIS USED MINIMUM Tc(MIM.) = 20.492

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.757

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOEMENT TYPE/ 8SC8 S50IL ARER Fp Ap 8CS8 Te



LAND USE GROUP (ACRES} (INCH/HR} (DECIMAL) CN (MIN.)
NATURAL GOOD COVER

"OPEN BRUSH" c 2.02 0.25 1.000 91 20.49
NATURAL GOOD COVER
"OPEMN BRUSH" D 0.08 0.20 1.000 85 20.43

SUBAREA AVERAGE PERVIOUS LOSS RATE, FplINCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 4.74
TOTAL AREA(ACRES) = 2.10 PEAK FLOW RATE (CFS] = 4.74
i1 1 st P 3+ F+ 3+ ¢+ -1+ F - F =+ 8 52+ F =+ 8t % F 2 <+ R 3 22 F R E R R B BB R0 R0 B bR ]}t

END QF STUDY SUMMARY:

TOTAL AREA (ACRES) = 2.1 TC(MIN.) = 20.49
EFFECTIVE AREA(ACRES) = 2.10 AREAR-AVERAGED Fm(INCH/HR)= 0.25
AREA-AVERAGED Fp (INCH/HR) = 0.25 AREA-AVERAGED Ap = 1.000
PEAK FLOW RATE(CFS) = 4.74
EEE TR RS PR e e R
TS S TESIES I I S S E I E E S S S S S S S R S S S S S S S S SR S S S S S S S S E S E SRS EEEEEEEEE

END OF RATIOMAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(¢) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering
16795 Von Karman Suite 100 Irvine Ca 92606
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* I.R.W.D. - LAKE FOREST SITE "
* PROPOSED 100 YEAR HYDROLOGY STUDY RESIDENTIAL AREA "A" e
* DEVELOPER: LEWIS OPERATING CORP ®
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FILE NAME: IRWD100.DAT
TIME/DATE OF STUDY: 10:46 07/14/2009

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

—=*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.85
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW RND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GECOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  ({FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n}

1 13.0 13.0 0.020/0.020/0.020 0.50 1.50 0.0312 0.125 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximm Allowable Street Flow Depth) - (Top-ocf-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY FPIFE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE €.00 TO NODE 7.00 IS CODE = 21

>»>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 295.00
ELEVATION DATA: UPSTREAM(FEET) = 692.10 DOWNSTREAM(FEET) = €89.30

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.998
* 100 YEAR RAINFALL INTENSITY{INCH/HR) = 4.727
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5CS SOIL  ARER Fp Ap 5Cs Tec
LAND USE GROUP  (ACRES) j{IHCHKHR] (DECIMAL) CN (MIN.)
RESIDENTIAL
"114+ DWELLINGS/BCRE" c 1.87 0.25 0.200 1 8.00

SUBARER AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRRCTION, Ap = 0.200

SUBAREA RUNOFF (CF5) = 8.29

TOTAL AREA(ACRES) = 1.97 PERK FLOW BATE (CFS) = 8.29
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FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 56 ./

>»>»>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>»>>>TRAVELTIME THRU SUBRAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 689.30 DOWNSTREAM(FEET) = 683.80
CHANNEL LENGTH THRU SUBAREA (FEET) = 320.00 CHANNEL SLOPE = 0.0172

GIVEN CHANNEL BASE(FEET) = 120.00 CHANNEL FREEBOARD (FEET) = 0.1
"Z" FACTOR = 0.100 MANNING'S FACTOR = 0.030
*ESTIMATED CHANNEL HEIGHT (FEET) = 0.22

*+ 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.844
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL ARER  Fp Ap 5CS
LAND USE GROUP  (ACRES) /{INCH/HR) (DECIMAL) CN

RESIDENTIAL /I

"11+ DWELLINGS/ACRE" C 7.10 0.25 0.200 86

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 20.53
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.53
AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME(MIN.) = 3.48
Tc(MIN.) = 11.48

SUBAREA AREA (ACRES) = 7.10 SUBAREA RUNOFF (CFS) = 24,24
EFFECTIVE AREA(ACRES) = 9.07 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREAR-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 9.1 PEAK FLOW RATE(CFS) = 30.97
GIVEN CHANNEL BASE(FEET) = 120.00 CHANNEL FREEBOARD (FEET) = 0.1

"z" FACTOR = 0.100 MANNING'S FACTOR = 0.030

*ESTIMATED CHANNEL HEIGHT (FEET) = 0.24

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.14 FLOW VELOCITY (FEET/SEC.) = 1.82

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 8.00 = 615.00 FEET.
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FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 I5 CoDE = 31
_____._.....____________...._._........__..___.________.._._.........________________...._.--_-_.7' -------

»»»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBRARERA<<<<< .
»>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 676.70 DOWNSTREAM(FEET) =  654.30
FLOW LENGTH(FEET) = 510.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE I5 14.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) 15.09

ESTIMATED PIPE DIAMETER (INCH) 24.00 NUMBER OF PIFES = 1

PIPE-FLOW(CFS) = 30.97
PIPE TRAVEL TIME (MIN.) = 0.56 Tc(MIN.) = 12.04
LONGEST FLOWPATH FROM NODE 6.00 TO NODE 9.00 = 1125.00 FEET.
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FLOW PROCESS FROM NODE 9.00 TO NODE 9.00 IS CODE = 1

>>>>>DESIGHNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 12.04

RAINFALL INTENSITY(INCH/HR) = 3.74

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 9.07

TOTAL STREAM AREA (ACRES) = 9.07

PEAK FLOW RATE(CFS) AT CONFLUENCE = 30.97



FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 Is CoDE = 21

*ii*i*i*i!*****'*t*.*****!*!*********i******************************;7****.*

»>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 186.00
ELEVATION DATA: UPSTREAM(FEET) = 691.00 DOWNSTREAM(FEET) = 689.00

Tc = K*[{LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.487
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.330
SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 5CS 50IL  AREA Fp Ap 5C5 Te
LAND USE GROUP (RCRES) ({INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL J

"11+ DWELLINGS/ACRE" C 0.75 0.25 0.200 86 6.49

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 32.56

TOTAL AREA(ACRES) = 0.75 PERK FLOW RATE(CES) = 3.56
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FLOW FROCESS FROM NODE 11.00 TO NCDE 12.00 IS CODE = 81 F

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< v

MAINLINE Tc(MIN.) = 6.49
* 100 YEAR RAINFALL INTENSITY{INCH/HR) = 5.330
SUBARER LOSS RATE DATA{AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 5CS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL J

"11+ CWELLINGS/ACRE" c 0.98 0.25 0.200 86

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBARER AREA (ACRES) = 0.98 SUBAREA RUNOFF (CFS) = 4.66
EFFECTIVE AREA(ACRES) = 1.73 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20

TOTAL AREA (ACRES) = 1.7 PEAK FLOW RATE (CFS) = B.22
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FLOW PROCESS FROM NODE 12.00 TO NODE 9.00 I5 CODE = 31 .-

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTRERM(FEET) = 654.70 DOWNSTREAM(FEET) = 654,30
FLOW LENGTH(FEET) = 80.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4,77

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMEER OF PIFES = 1
PIPE-FLOW (CF5) = 8.22

FIPE TRAVEL TIME (MIN.) = 0.28 Tc(MIN.) = 6.77

LONGEST FLOWBATH FROM NODE 10.00 TO NODE 9,00 = 266.00 FEET.

st e de o e o e o o o o e o o vl ol o ol o ol o ol ol ok e ok ok o o ol vl o ol ol ol o e ol ol ol ol ok ol ol ol o e o i vl e o e e i ol e ok o o o o ol i ol ol o o o

FLOW PROCESS FROM NODE 9.00 TO NCDE 9.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREARM FOR CONFLUENCE<<<<< /
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< |

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 6.77

FAINFALL INTENSITY (INCH/HR) = 5.20

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25

ARER-AVERAGED Ap = 0.20



EFFECTIVE STREAM AREA (ACRES) = 1.73

TOTAL STREAM AREA (ACRES) = 1.73
PEAK FLOW RATE(CFS) AT CONFLUENCE = B.22
*+* CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {(ACRES) NODE
1 30.97 12.04 3.740 0.25( 0.05) 0.20 9.1 6.00
2 8.22 6.77 5.202 0.25( 0.05) 0.20 1.7 10.00

RATNFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

*% PERK FLOW BATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap he HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 32.53 6.77 5.202 0.25( 0.05) 0.20 6.8 10.00
2 36.85 12.04 3.740 0.25( 0.05) 0.20 10.8 6.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 36.85 Tc(MIN.) = 12.04
EFFECTIVE AREA(ACRES) = 10.80 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20
TOTAL AREA(ACRES) = 10.8
LONGEST FLOWPATH FROM NODE .00 TO NODE 9.00 = 1125.00 FEET.
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FLOW PROCESS FROM NODE 9.00 TO NODE 13.00 IS CODE = 31 J

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARER<<<<<
>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTRERM(FEET) = 654.30 DOWNSTREAM(FEET) = 652.00
FLOW LENGTH (FEET) = 450.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.97

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 36.85
PIPE TRAVEL TIME (MIN.) = 1.08 Tc(MIN.) = 13.12
LONGEST FLOWPATH FROM NODE 6.00 TO NODE 13.00 = 1575.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NCDE 13.00 IS CODE = 1

»>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 13.12 ~

RAINFALL INTENSITY(INCH/HR) = 3.58

AREA-AVERAGED Fm{INCH/HE) = 0.05

APREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 10.80
TOTAL STREAM ARERA (ACRES) = 10.80
PEAK FLOW RATE(CFS) AT CONFLUENCE = 36.85
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FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS5 CODE = Z21
»>»>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< //

»>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 279.00
ELEVATION DATA: UPSTREAM(FEET) = 686.90 DOWNSTREAM(FEET) = 686.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHRNGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.681
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.838



SUBAREA Tc RND LOSS RATE DATA({AMC III):

DEVELOFMENT TYPE/ 5Cs S0IL  ARER Fp Ap 5Cs Te
LAND USE GROUP (ACRES) (INCH/HR)} (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" C 0.98 0.25 0.200 B6 7.68

SUBAREXA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREAR FRACTION, Ap = 0.200

SUBARER RUNOFF (CFS) = 4,22

TOTAL AREA(ACRES) = 0.98 PEAK FLOW RATE (CF5) = 422
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FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = B1 ___d/.

»>»>>>A0DITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 7.68
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.838
SUBAREA LOSS RATE DATA(AMC III):

DEVELOFMENT TYPE/ SCS S0IL  AREAR Fp Ap 5CS
LAND USE GROUP {ACRES) ANCH/HR) (DECIMAL) CHN

RESIDENTIAL j

"11+ DWELLINGS/ACRE" C 4.48 0.25 0.200 86

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PEEVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 4.48 SUBAREA RUNOFF(CFS) = 19.30
EFFECTIVE AREA(ACRES) = 5.46 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACHES) = 5.5 PEAK FLOW RATE(CFS) = 23.53
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FLOW PROCESS FROM NODE 16.00 TO NWODE 13.00 Is cQDE = 31
»>3>>>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBRRER<<<<<

»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTRERM(FEET) = 676.50 DOWNSTREAM(FEET) = 652.00
FLOW LENGTH(FEET) = 140.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE I3 9.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 23.78

ESTIMATED PIPE DIAMETER(INCH) = 1B8.00 NUMBER OF PIPES = 1

PIPE-FLOW(CF3) = 23,53
PIPE TRAVEL TIME(MIN.) = 0.10 Te(MIN.) = 7.78
LONGEST FLOWPATH FROM NODE 14.00 TO NODE 13.00 = 419.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1 /
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>»>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = T.78

BAINFALL INTENSITY(INCH/HR) = 4.80

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-RVERAGED Fp(INCH/HR) = 0.25

RREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM RREA (ACRES) = 5.46

TOTAL STREAM AREA (ACRES) = 5.46

PEAK FLOW RATE(CFS) AT CONFLUENCE = 23.53

*+ CONFLUENCE DATA *+

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER

HUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 32.53 7.89 4.764 0.25( 0.05) 0.20 6.8 10.00
1 36.85 13.12 3.560 0.25( 0.05) 0.20 10.8 6.00
2 23.53 7.78 4.803 0.25( 0.05) 0.20 5.5 14.00



BAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW BATE TABLE *+*

STRERM Q Tc Intensity Fp({Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) ({ACRES) NODE
1 55.86 7.78 4,803 0.25( 0.05} 0.20 12.2 14.00
2 55.86 7.89 4.764 0.25{( 0.05) 0.20 12.3 10.00
3 54.23 13.12 3.560 0.25( 0.05) 0.20 16.3 6.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: U,e'
PEAK FLOW RATE(CFS) = 55.86 / Tc(MIN.) = 7.89
EFFECTIVE AREA(ACRES) = 12.29 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20
TOTAL AREA (ACRES) = 16.3
LONGEST FLOWPATH FROM NODE 6.00 TO NODE 13.00 = 1575.00 FEET.

L L
FLOW PROCESS FROM NODE 12.00 TO NODE 17.00 IS CODE = 31 ,/§

>>>>>COMPUTE FPIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>»»»>USING COMPUTER-ESTIMATED PIPESIZE (NOMN-PRESSURE FLOW) <<<<<

ELEVATICON DATA: UPSTREAM(FEET) = 652.00 DOWNSTREAM(FEET) = 648.00
FLOW LENGTH (FEET) = 280.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.17

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 55.86

PIPE TRAVEL TIME(MIN.} = 0.42 Tc (MIN.) = 8.31

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 17.00 = 1855.00 FEET.
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FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 1
_____._._..__._...__._..._..........................u...—....-..._.......-.....—..........-.—-.—._....—--------------------—_}T --------

»>»>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 8.31

RAINFALL INTENSITY(INCH/HR) = 4.62

AREA-AVERAGED Fm({INCH/HR) = 0.05

AREAR-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM ARERAR (RCRES) = 12.28
TOTAL STREAM AREAR(ACRES) = 16.286
PERK FLOW RATE(CFS) AT CONFLUENCE = 55.886

L L e e
FLOW PROCESS FROM NCDE 18.00 TO NCDE 19.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NCMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 216.00
ELEVATION DATA: UPSTRERM(FEET) = 667.00 DOWNSTEEAM(FEET) = €63.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.796
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.685
SUBARER Tc AND LOSS RATE DATRA(RMC III):

DEVELOEMENT TYPE/ SCS S0IL RAREA , Fp Ap 5Cs Te
LAND USE GROUP  (ACRES) /(INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.37 0.20 0.100 91 5.80

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVICUS ARER FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.88

TOTAL AREA(ACRES) = 0.37 PEAK FLOW BATE (CFS) = 1.89
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FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 IS CODE = 81 W

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc (MIN.) = 5.80
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5,685
SUBAREA LOSS RATE DATA(AMC III):

DEVELOEMENT TYPE/ SCS SOIL  AREA Fp Ap 5C5
LAND USE GROUP {ACRES) J’{IHCHHFIR] (DECIMAL) CN
COMMERCIAL D 1.35 0.20 0.100 21

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.35 SUBAREA RUNOFF (CFS) = .88
EFFECTIVE AREA(ACRES) = 1.72 AREA-AVERAGED Fm(INCH/HR) = 0.02
ARER-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL ARER(ACRES) = 1.7 PEAK FLOW RATE (CFS) = 8.77

P P T T T T e
FLOW PROCESS FROM NCODE 20.00 TO MNODE 17.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>»>»>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 654.50 DOWNSTREAM(FEET) = 6€48.00
FLOW LENGTH(FEET) = 510.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.88

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 8.77
PIPE TRAVEL TIME(MIN.) = 1.24 Te (MIN.) = 7.02
LONGEST FLOWBATH FROM NODE 18.00 TO NODE 17.00 = 726.00 FEET.
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FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 1
>>»>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

»>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMEER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = T7.03

RAINFALL INTENSITY(INCH/HR) = 5.09

AREA-AVERAGED Fm{INCH/HR) = 0.02

AREA-AVERAGED Fp{INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM ARER (ARCRES) = 1.72
TOTAL STRERM AREA{ACRES) = 1.72
PEAK FLOW RATE (CFS) AT CONFLUENCE = 8.77

*% CONFLUENCE DATR **

STREAM Q Tc Intensity Fp (Fm) Ap Ag HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 55.86 B.20 4.661 0.25( 0.05) 0.20 12.2 14.00
1 55.886 8.31 4.625 0.25( 0.05) 0.20 12.3 10.00
1 54.23 13.54 3.497 0.25( 0.05) 0.20 16.3 6.00
2 8.77 7.03 5.08% 0.20( 0.02) 0.10 1.7 18.00

FAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TRABLE **

STREAM Q Tec Intensity Fp(Fm) Ap Ae HERDWATER
NUMBER (CF3) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6l.14 7.03 5.089 0.25( 0.05) 0.1% 12.2 18.00
2 £3.89 8.20 4.661 0.25( 0.05) 0.1% 13.9 14.00
3 63.83 8.31 4.625 0.25( 0.05) 0.19 14.0 10.00
4 60.25 13.54 3.457 0.25( 0.05) 0.1% 18.0 6.00



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PERK FLOW BATE (CFS) = 63.89 Tc{MIN.) = 8.20

EFFECTIVE AREA(ACRES) = 13.91 AREA-RVERAGED Fm{INCH/HR} = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 ABER-AVERAGED Ap = 0.19

TOTAL AREA(ACRES) = 18.0

LONGEST FLOWPATH FROM NODE €.00 TO NODE 17.00 = 1855.00 FEET.
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FLOW PROCESS FROM NODE 17.00 TO NCDE 21.00 Is CODE = 31 "./

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>55>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 648.00 DOWNSTREAM(FEET) = 637.70
FLOW LENGTH (FEET) = 526.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 13.06

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1

BPIPE-FLOW(CFS) = 63,89
PIPE TRAVEL TIME(MIN.) = 0.67 Tc(MIN.) = 8.87 -
LONGEST FLOWPATH FROM NODE §.00 TO NODE 21.00 = 2381.00 FEET.

N T T L L T T L e e e e LT T
FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 I5 CODE = 10
»»>5>MATN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< /
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FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 21
»>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH (FEET) = 223.00

ELEVATION DATA: UPSTREAM(FEET) = 691.00 DOWNSTREAM(FEET) = 687.00

Tc = K*[{LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA AMALYSIS USED MINIMUM Tc(MIN.) = 6.297
* 100 YEARR RATNFALL INTENSITY (INCH/HR) = 5.421
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5C5 S0IL  AREA Fp Ap 8Cs Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL f’

"11+ DWELLINGS/ACRE" c 0.66 0.25 0.200 86 6.30

SUBAREA AVERAGE PERVIOUS LOSS BATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOQUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF (CF3) = 3.19
TOTAL AREA(ACRES) = 0.66 PEAK FLOW RATE (CFS) = 3.18
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FLOW FROCESS FROM NODE 23.00 TO NODE 24.00 IS CODE = 81 .t."/

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< "f

MAINLINE Te(MIN.) = 6.30
* 100 YEAR RATNFALL INTENSITY (INCH/HR) = 5.421
SUBAREA LOSS RATE DATA(AMC III):

DEVELOFMENT TYPE/ S5CS S0IL  ARER Fp Ap 5Cs

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL

"1l+ DWELLINGS/ACRE" c 7.32 0.25 0.200 -1

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA (ACRES) = 7.32 SUBAREX RUNOFF(CFS) =  35.39
EFFECTIVE AREA(ACRES) = 7.98 ARFA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREAR-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 8.0 PEAK FLOW RATE (CFS5) = 36.58
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FLOW PROCESS FROM NODE 24 .00 TO NODE 25.00 I5 CODE = 31 -./
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARERA<<<<<

»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTRERAM(FEET) = 674.00 DOWNSTREEAM(FEET) = 639.50
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = 28.60

ESTIMATED PIPE DIAMETER{INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 38.58

PIPE TRAVEL TIME(MIN.) = 0.09 Te(MIN.) = 6.29

LONGEST FLOWPATH FROM NCDE 22.00 To NODE 25.00 = 383.00 FEET.
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FLOW PROCESS FROM NODE 25.00 TO NODE 25,00 IS CODE =

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 6.39

RAINFALL INTENSITY(INCH/HR) = 5.38

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 7.98
TOTAL STREAM AREA (ACRES) = 7.98
PEARK FLOW RATE (CFS) AT CONFLUENCE = 38.58
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FLOW PROCESS FROM NODE 26.00 TO NODE 41.00 IS CODE = 21 /

>»>>>RATIONAL METHOD INITIAL SUBARER ANALYSIS<<<<<
»>USE TIME-OF-CONCENTRATION NCMOGRAPH FOR INITIAL SUBARER<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 264.00
ELEVATION DATA: UPSTRERM(FEET) = 685.70 DOWNSTREAM(FEET) = 675.00

Te = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.723
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.726
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOEMENT TYPE/ SC5 SOIL  AREA Fp Ap sCs  Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL /
"11+ DWELLINGS/ACRE" C 0.44 0.25 0.200 g6 5.72

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.25
SUBRREA AVERAGE PERVIOUS AREAR FRACTION, Ap = 0.200

SUBRREAR RUNOFF (CFS) = 2.25
TOTAL AREA(ACRES) = 0.44 PERK FLOW RATE (CF3) = 2.25
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FLOW PROCESS FROM NODE 41.00 TO NODE 25.00 IS CODE = 62

»»»>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBARER<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 675.00 DOWNSTREAM ELEVATION (FEET) = €50.00
STREET LENGTH (FEET) = T60.00 CURE HEIGHT (INCHES) = &.0
STREET HALFWIDTH(FEET) = 18.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
QUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020



Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.48
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.34
HALFSTREET FLOOD WIDTH(FEET) = 10.81
AVERAGE FLOW VELOCITY (FEET/SEC.) = 4.25
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.46
STREET FLOW TRAVEL TIME (MIN.}) = 2.%8 Tc(MIN.) = g8.70
*+ 100 YEAR RATINFALL INTENSITY(INCH/HR) = 4.505
SUBAREA LOSS BATE DATA({AMC III):

DEVELOPMENT TYEE/ ECS S50IL ARER Fp Ap 5Cs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL W

"1l+ DWELLINGS/ACRE" o 1.60 0.25 0.200 86

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBRRER AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA (ACRES) = 1.60 SUBARER RUNOFF (CFS) = 6.41
EFFECTIVE ARER(ACRES) = 2.04 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-RVERRGED Fp(INCH/HR) = 0.25 ARBA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 2.0 PEAK FLOW RATE (CFS) = 8.18

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.38 HALFSTREET FLOOD WIDTH(FEET) = 12.79

FLOW VELOCITY (FEET/SEC.) = 4.66 DEPTH*VELOCITY (FT*FT/SEC.) = i.78
LONGEST FLOWPATH FROM NODE 26.00 TO NODE 25.00 = 1024.00 FEET.

kkhkkk kb bddhd kbbb kbbb kbbb bbb bd bbb ddd bbb bbbt b dddd bbb dhddddddddddd

FLOW PROCESS FROM NCDE 25.00 TO NODE 25.00 IS CODE = Bl

>»»>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc (MIN.) = 8.70

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.505

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5CS5 SOIL  AREA Fp Ap 5C8
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" c 2.23 0.25 0.200 86

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS ARREA FRACTION, Ap = 0.200

SUBAREA AREA (ACRES) = 2.23 SUBAREA RUNOFF (CFS) = 8.94
EFFECTIVE AREA(ACRES) = 4.27 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 4.3 PEAK FLOW RATE(CFS) = 17.12
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1

»>>>>>DESIGNATE INDEPENDENT STREARM FOR CONFLUENCE<<<<<
>»>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STRERMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 8.70

RAINFALL INTENSITY{INCH/HR) = 4.50

AREA-AVERAGED Fm(INCH/HR}) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM ARER (ACRES) = 4.27
TOTAL STREAM AREA (ACRES) = 4,27
PEAK FLOW RATE (CFS) AT CONFLUENCE = 17.12
** CONFLUENCE DATA **
STRERM Q Tg Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF5) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 38.58 6.39 §.376 0.25( 0.05) 0.20 8.0 22.00

2 17.12 8.70 4.505 0.25( 0.05) 0.20 4.3 26.00



FAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULAR USED FOR 2 STREAMS.

** PERK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp(Fm) Rp Ae HEADWATER
NUMBER (CFS}) (MIN.) (INCH/HR) (INCH/HR) (RCRES) NODE
1 53.61 6.39 5.376 0.25( 0.05) 0.20 11.1 22.00
2 49,39 g§.70 4.505 0.25( 0.05) 0.20 12.2 26.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: .
PEARK FLOW RATE (CFS) = 53.61 /' Tc(MIN.) = .39
EFFECTIVE AREA(ACRES) = 11.12 AREA-AVERAGED Fm(INCH/HR) = 0.05

RRER-AVERAGED Fp(INCH/HR) = 0.25 BAREA-RVERAGED Ap = 0.20
TOTAL AREAR (ACRES) = 12.2
LONGEST FLOWPATH FRCM NODE 26.00 TO NODE 25.00 = 1024.00 FEET.

25.00 TQO NCDE

21.00 IS CODE =
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FLOW PROCESS FROM NODE
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = €39.50 DOWNSTREAM(FEET) =
FLOW LENGTH (FEET) = 240.00 MANNING'S W = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 26.7 INCHES

637.70

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.85

ESTIMATED FIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CES) = 53.61

PIPE TRAVEL TIME (MIN.) = 0.45 Tc(MIN.) = 6.84

LONGEST FLOWPATH FROM NODE 26.00 TO NCDE 21.00 = 1264.00 FEET.
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FLOW PROCESS FROM NCDE 21.00 TO NODE 21.00 IS CODE = 11 )/

»>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Te Intensity Fp{Fm) Ap A HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 53.561 6.684 5.170 0.25( 0.05) 0.20 11.1 22.00
2 49,39 9.17 4.372 0.25( 0.05) 0.20 12.2 26.00
LONGEST FLOWPATH FROM NODE 26.00 TC NODE 21.00 = 1264.00 FEET.
*+ MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q T Intensity Fp(Fm) AD Be HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 i 61l.14 7.711 4.829 0.25( 0.05) 0.19 12.2 18.00
2 63.89 8.87 4.455 0.25( 0.05) 0.19 13.9 14.00
3 63.83 8.98 4.424 0.25( 0.05) 0.19 14.0 10.00
4 60.25 14.21 3.401 0.25¢ 0.05) 0.19 18.0 6.00
LONGEST FLOWPATH FROM NODE 6.00 TO NODE 21.00 = 2381.00 FEET.
** PEAK FLOW RATE TABLE *¥
STREAM Q Tc Intensity Fp(Fm) Ap Re HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 111.75 6.84 5.170 0.25( 0.05) 0.19 21.9 22.00
2 113.18 T.71 4,829 0.25( 0.05) 0.19 23.7 18.00
3 113.82 B.87 4.455 0.25( 0.05) 0.19 26.0 14.00
4 113.55 8.98 4.424 0.25( 0.05) 0.19 26.2 10.00
5 113.08 9,17 4.372 0.25{ 0.05) 0.19 26.4 26.00
& o98.54 14.21 3.401 0.25( 0.05) 0.19 30.2 6.00
TOTAL ARER(ACRES) = 30.2
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: -;"
PERK FLOW RATE(CFS) = 113.82 Tci{MIN.) = B.868
EFFECTIVE AREA(ACRES) = 26.01 ARFRA-AVERAGED Fm(INCH/HE) = 0.05

AREAR-AVERAGED Fp(INCH/HR)

= 0.25 ARER-AVERAGED Ap =

0.19
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TOTAL AREA(ACRES) = 30.2
LONGEST FLOWPATH FROM NODE 6.00 TO NODE 21.00 = 2381.00 FEET.
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FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 IS CODE = 12 y

>>>>>CLEAR MEMORY BANK # 1 <<<<< V
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FLOW PROCESS FROM NODE 21.00 TO NODE 26.00 IS5 CODE = 31
*»>>>»COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

»>>>>>USING COMPUTER-ESTIMATED PIPESIEZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = €37.70 DOWNSTREAM(FEET) = 636.50
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS5 39.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.40

ESTIMATED PIPE DIRMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 113.82

PIPE TRAVEL TIME(MIN.) = 0.26 T (MIN.) = 9.12 ¥

LONGEST FLOWBATH FROM NODE 6.00 TO NODE 26.00 = 2541.00 FEET.
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FLOW PROCESS FROM NODE 26.00 TO NODE 26.00 IS CODE = 1/

»>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 9.12

RAINFALL INTENSITY (INCH/HR) = 4.38

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.19

EFFECTIVE STRERM AREA (ACRES) = 26.01
TOTAL STREAM AREA(ACRES) = 30.23
PEAK FLOW RATE (CFS) AT CONFLUENCE = 113.82
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FLOW PROCESS FROM NODE 27.00 TO NODE 28,00 IS CODE = 21

>>>>»>RATIONAL METHOD INITIAL SUBAREAR RANALYSIS<<<<<
»>»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 225.00
ELEVATICN DATA: UPSTREAM(FEET) = 658.30 DOWNSTREAM(FEET) = 657.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.926
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.752
SUBAREA Tc AND LOSS RATE DATA(RMC IIT):

DEVELOPMENT TYPE/ 5CS 50IL AREA Fp Ap 5CS Tc
LAND USE GROUP (ARCRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL J

"11+ DWELLINGS/ACRE" c 0.45 0.25 0.200 86 7.93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREAR AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBRRER RUNOFF (CF5) = 2.07

TOTAL RAREA(ACRES) = 0.49 PERK FLOW RATE (CFS) = 2.07

**********i*f*i*********ﬂ*****!t*!*i*!****!i*ii***+**§**i****iii*****fﬁ***ﬁ*

FLOW PROCESS FROM NODE 28.00 TO NODE 26,00 Is CODE = 62 ,-'r

>>>>>C0OMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 657.00 DOWNSTREAM ELEVATION(FEET) = 642.00
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STREET LENGTH(FEET) = 1020.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 18.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 13.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curbk) = 0.0150

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CF3) = 11.07

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.47

HALFSTREET FLOOD WIDTH(FEET) = 16.96

AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.70

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.72
STREET FLOW TRAVEL TIME(MIN.) = 4.60 Tc(MIN.) = 12.52
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.656
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS 30IL AREAR Fp Ap SC3

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL

"1l+ DWELLINGS/ACRE" c 5.50 0.25 0.200 B&

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBARER AREA (ACRES) = 5.50 SUBAREA RUNOFF(CFS) = 17.85
EFFECTIVE RREA(ACRES) = 5.99 ARFA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp|INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20

TOTAL AREA{ACRES] = 6.0 PEAK FLOW RATE (CF5) = 19.44 .

END OF SUBAREAR STREET FLOW HYDRAULICS:
DEPTH (FEET) = 0.49 HALFSTREET FLOOD WIDTH (FEET) = 18.00

FLOW VELOCITY (FEET/SEC.) = 3.85 DEPTHVELOCITY(FT*FT/SEC.) = 1.87
LONGEST FLOWPATH FROM NODE 27.00 TO NODE 26.00 = 1245.00 FEET.

B e L e e e e e
FLOW PROCESS FROM NODE 26.00 TO NODE 26.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 12,52

RAINFALL INTENSITY(INCH/HR}) = 3.66

BRREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 5,99

TOTAL STREAM AREA (ACRES) = 5.99

PEAK FLOW RATE(CFS) AT CONFLUENCE = 19.44

** CONFLUENCE DATA **

STREAM Q Te Intensity Fp(Fm) Ap Ae HEADWATER

NUMBEER (CFS) (MIN.)} (INCH/HR) (INCH/HR) [ACRES) NODE
1 111.75% 7.10 5.062 0.25( 0.05) 0.19 21.9 22.00
1 113.18 7.96 4.739 0.25( 0.05) 0.1%9 23.7 18.00
1 113.82 9.12 4.383 0.25( 0.05) 0.1% 26.0 14.00
1 113.55 9,24 4.353 0.25( 0.05) 0.1%9 26.2 10.00
1 113.08 9.42 4.303 0.25( 0.05) 0.19 26.4 26.00
1 9g.54 14.47 3.385 0.25( 0.05) 0.19 30.2 6.00
2 19.44 12.52 3.656 0.25( 0.05) 0.20 6.0 27.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.



** PERK FLOW BATE TABLE **

STRERM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 127.07 T.10 5.0e2 0.25( 0.05) 0.19 25.3 22.00
2 129.25 7.96 4.739 0.25( 0.05) 0.19 27.5 18.00
3 130.84 9.12 4.383 0.25( 0.05) 0.19 30.4 14.00
4 130.66 9.24 4,353 0.25( 0.05) 0.19 30.6 10.00
5 130.34 9.42 4,303 0.25( 0.05) 0.19 30.9 26.00
5 123.59 12.52 3.656 0.25( 0.05) 0,20 34.7 27.00
7 116.41 14.47 3.365 0.25( 0.05) 0.20 35.2 6.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: J.-’

PEAK FLOW RATE(CFS) = 130.84 ,/ Tc(MIN.) = 9.12

EFFECTIVE AREA(ACRES) = 30.38 BRER-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25 ARER-AVERAGED RAp = 0.19

TOTAL AREA(ACRES) = 36.2

LONGEST FLOWPATH FROM NODE &.00 TO NODE 26.00 = 2541.00 FEET.
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FLOW PROCESS FROM NODE £6.00 TO NODE 29.00 IS CODE = 31 |/
>2»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 636.50 DOWNSTEEAM(FEET) = 636.00
FLOW LENGTH({FEET) = 40.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE I5 35.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 13.30

ESTIMATED PIPE DIAMETER (INCH) = 48.00 NUMEER OF PIPES = 1

PIPE-FLOW(CFS) = 130.84
PIPE TRAVEL TIME (MIN.) = 0.05 Tc{MIN.) = 9.17
LONGEST FLOWPATH FROM NODE €.00 TO NODE 29.00 = 2581.00 FEET.

*i************i***i*i**t****i*i*ii*iii*il*iiiii*i*i*iii*i*i*****i*l*!*i:;y!*

FLOW PROCESS FROM NODE 29.00 TO NODE 29.00 Is CODE = 1 \

>»>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 9.17

RATNFALL INTENSITY (INCH/HR) = 4.37

AREA-AVERAGED Fm({INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-RAVERAGED Ap = 0.19

EFFECTIVE STEEAM AREA (ACEES) = 30.38
TOTAL STREAM AREA (ACRES) = 36.22 f
PEAK FLOW RATE(CFS) AT CONFLUENCE = 130.84
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FLOW PROCESS FROM NODE 30.00 TO NODE 31.00 Is CODE = 21 ,_/"'

>>>>>RATIONAL METHOD INITIAL SUBARREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAFH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 190.00
ELEVATION DATA: UPSTREAM(FEET) = €72.00 DOWNSTREAM (FEET) = &670.00

Tc = K*[(LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.570
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.2901
SUBAREA Tc AND LOSS BRATE DATA(AMC III):

DEVELOPMENT TYPE/ SC5 SOIL  AREA Fp Ap sCs  Te
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL [
"114 DWELLINGS/ACRE" c 0.40 ° 0.25 0.200 86 6.57

SUBAREAR AVERAGE PERVIOUS LOSS BRATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200
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SUBAREA RUNOFF(CF5) = 1.89
TOTAL AREA(ACRES) = 0.40 PEAK FLOW RATE (CF5) = 1.89
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FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = &2 o

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>»>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION|(FEET) = 670.00 DOWNSTREAM ELEVATION(FEET) = 652.00
STREET LENGTH(FEET) = 1770.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 18.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
CUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0150
Manning's FRICTION FRACTOR for Back-of-Walk Flow Section =  0.0200

*+TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15,75
*4«#STRERET FLOW SPLITS OVER STREET-CROWN***
FULL DEPTH(FEET) = 0.49 FLOOD WIDTH(FEET) = 18.00
FULL HALF-STREET VELOCITY (FEET/SEC.) = 3.20
SPLIT DEPTH({FEET) = 0.39 SPLIT FLOOD WIDTH(FEET) =  13.30
SPLIT FLOW(CFS) = 5.00 SPLIT VELOCITY(FEET/SEC.) = 2.65
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.49
HALFSTREET FLOOD WIDTH(FEET) = 18.00
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.20
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.56
STREET FLOW TRAVEL TIME (MIN.) = 9.22 Tc(MIN.) = 15.79
*+ 100 YEAR RAINFALL INTENSITY|INCH/HR) = 3.201
SUBAREA LOSS RATE DATA(AMC III):

DEVELOEMENT TYPE/ SCS SOIL AREA Fp Ap scs
LAND USE GROUP (ACRES) (INCH/HR) |(DECIMAL} CN

RESIDENTIAL fl

"1ll+ DWELLINGS/ACEE" C 9.60 ' 0.25 0.200 1)

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.25
SUBAREA RVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA (ACRES) = 9, 60 SUBAREA RUNOFF(CFS) = 27.23
EFFECTIVE AREA(ACRES) = 10.00 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREAR-AVERAGED Ap = 0.20 /
TOTAL AREA(ACRES) = 10.0 PEAK FLOW RATE(CFS) = 28.36 ¥

END OF SUBARER STREET FLOW HYDRAULICS:
DEPTH (FEET) = 0.52 HALFSTREET FLOOD WIDTH(FEET) = 18,99
FLOW VELOCITY (FEET/SEC.) = 3.57 DEPTH*VELOCITY(FT*FT/SEC.) = 1.86
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA BARAMETERS,
AND L = 1770.0 PT WITH ELEVATION-DROP = 18.0 FT, IS 26.9 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 32.00
LONGEST FLOWPATH FROM NODE 30.00 TO WODE 32.00 = 1960.00 FEET.

ddkhkdkhkkktrdEihkdhrdhidbddddbdddhbdbdtdd b rhrddrdtdddrdbb bbb rdddrdhrdrddbtdrdddidddd

FLOW PROCESS FROM NODE 32.00 TO NODE 29.00 Is CODE = 31

>>>>>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>»»2>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 644.00 DOWNSTREAM({FEET) = 636.00
FLOW LENGTH(FEET) = 450.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.49

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 28.36
PIPE TRAVEL TIME(MIN.) = 0.71 Tc(MIN.) = 16.50
LONGEST FLOWPATH FROM NODE 30.00 TO NODE 29.00 = 2410.00 FEET.

15



e e e e e e i ik e e ek e e e e i o e ol o e e ol ke ol e o o e o b e b o el o o ol o b ke

FL.OW PROCESS FROM NODE 29.00 TO NODE 29.00 IS CODE = 1 .,.(/

»>»>>>DESIGNATE INDEFENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) =  16.50

RAINFALL INTENSITY(INCH/HR) = 3.12

ARER-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVFRAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 10.00
TOTAL STREAM AREA (ACRES) = 10.00 v
PEAK FLOW RATE (CFS) AT CONFLUENCE = 28.36
++ CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 127.07  7.15  5.041 0.25( 0.05) 0.18 25.3 22.00
1 129.25  8.01  4.722 0.25( 0.05) 0.19 27.5 18.00
1 130.84 9.17  4.370 0.25( 0.05) 0.19 30.4 14.00
1 130.66  9.29  4.339 0.25( 0.05) 0.19 30.6 10.00
1 130.34 9.47  4.290 0.25( 0.05) 0.19 30.9 26.00
1 123.59 12.57  3.648 0.25( 0.05) 0.20 34.7 27.00
1 116.41 14.52  3.359 0.25{ 0.05) 0.20 36.2 6.00
2 28.36 16.50  3.121 0.25( 0.05) 0.20 10.0 30.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** DPEAK FLOW RATE TABLE **
STRERM Q Te Intensity Fp(Fm) Ap he HEADWATER
NUMBER (CF5) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 147.03  7.15  5.041 0.25( 0.05) 0.19 29.7 22.00
2 150.20 8.01  4.722 0.25( 0.05) 0.19 32.4 18.00
3 153.01  9.17  4.370 0.25( 0.05) 0.20 35.9 14.00
4 152.95  9.29  4.339 0.25( 0.05) 0.20 36.2 10.00
5 152.81  9.47  4.29%0 0.25( 0.05) 0.20 36.6 26.00
6 148,90 12.57  3.648 0.25( 0.05) 0.20 42.4 27.00
7 143.30 14.52 3.358 0.25( 0.05) 0.20 45.0 6.00
8 136.43 16.50  3.121 0.25( 0.05) 0.20 46.2 30.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 153.01 ¥ Tc(MIN.) = 9.17
EFFECTIVE AREA{ACRES) = 35.94 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20
TOTAL AREA(ACRES) = 46.2
LONGEST FLOWPATH FROM NODE 6.00 TO NODE 20.00 =  2581.00 FEET.
kbbb kbbb bbb bbb dhdbbd bbb bbb bbb bbbk bbb bbb bbb bbbkt bt h kbbb drhbidbahd
FLOW PROCESS FEOM NOCDE 29,00 TO NODE 42.00 IS5 CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< v

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTRERM(FEET) = 636.00 DOWNSTREAM(FEET) = 610.00
FLOW LENGTH (FEET) = 400.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 25.28

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 153.01

PIPE TRAVEL TIME{MIN.) = 0.26 Tc(MIN.) = 9.44

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 42.00 = 2981.00 FEET.
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FLOW PROCESS FROM NODE 42.00 TO NODE 42,00 IS CODE = 81 \/ I ¥dad!

»>>>>>ADDITION OF SUBAREAR TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 9.44
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.2989
SUBRBEAR LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap s5CS
LAND USE GROUP (ACRES) (INCH/HR} (DECIMAL) CN

NATURAL GOOD COVER o

"CHAPARRAL, BROADLERF™ o] 1.18 0.25 1.000 88

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERRGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.18 SUBAREA RUNOFF (CFS) = 4.30
EFFECTIVE ARER(ACRES) = 37.12 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.22

TOTAL AREA(ACRES) = 47.4 PEAK FLOW BATE(CFS) = 153.01

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

B L L S & L LT T g e T T r e T T s e
FLOW PROCESS FROM NODE 42.00 TO NODE 33.00 IS CODE = 31 /

»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTRERM(FEET) = €10.00 DOWNSTREAM(FEET) = 608.50
FLOW LENGTH (FEET) = 270.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 57.0 INCH PIPE IS 45.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.04

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 1532.01
PIPE TRAVEL TIME (MIN.) = 0.45 Te(MIN.) = 9.89
LONGEST FLOWEATH FROM NODE 6.00 TC NODE 33.00 = 3251.00 FEET.

kkkkdkkkkhhkhd bbb bbdrdkddrdkrdk kbbb bbbk Ak d A h b kb bk ok kb hkdkdddkdk

F1OW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 10

»»>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 34.00 TO NODE 35.00 IS CODE = 21 K"

>>>>>RATIONAL METHOD INITIAL SUBARER ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBRREA<<

INITIAL SUBARER FLOW-LENGTH (FEET) =  254.00
ELEVATION DATA: UPSTREAM(FEET) = §58.70 DOWNSTREAM (FEET) = 656,00

Tc = K*[{LENGTH** 3.00)/(ELEVATION CHANGE)]*+*0.20
SUBAREA ANRLYSIS USED MINIMUM Tc(MIN.) = 7.365
* 100 YERR PAINFALL INTENSITY (INCH/HR) = 4.956
SUBARER Tc AND LOSS RATE DATR{AMC III):

DEVELOFPMENT TYPE/ SCS S0IL  AREA Fp Ap 5Cs T
LAND USE GROUP {ACRES) INCH/HR) (DECIMAL} CN {MIN.}
RESIDENTIAL \ f
"1l+ DWELLINGS/ACRE" c 1.34 0.25 0.200 BE 7.386

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 5.92

TOTAL AREA(ACRES) = 1.34 PEAK FLOW RATE (CFS) = 5.92
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FLOW PROCESS FROM NODE 35.00 TO NODE 36.00 IS CODE = 81 '-.f

>»>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
MAINLINE Tc(MIN.) = 7.36

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.956
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPFE/ SCS SOIL AREA Fp Ap scCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL J

"11l+ DWELLINGS/ACRE" c 2.58 0.25 0.200 -1

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 2.58 SUBAREA RUNOFF(CFS) = 11,39
EFFECTIVE AREA(ACRES) = 3.92 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20 2
TOTAL AREA(ACRES) = 3.9 PEAK FLOW RATE(CFS) = 17.31
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FLOW PROCESS FROM NODE 36.00 TQ NODE 37.00 Is CODE = 31 /
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARERA<<<<<

»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 645.30 DOWNSTEEAM(FEET) = 638.90
FLOW LENGTH(FEET) = 140.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 13.12

ESTIMARTED PIPE DIAMETER(INCH) = 1B.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 17.31
PIPE TRAVEL TIME(MIN.} = 0.18 Te (MIN.) = 7.54
LONGEST FLOWBATH FROM NODE 34,00 TO NODE 37.00 = 394,00 FEET.
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FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 Is COLE = 1/

»>>>>>DESIGNATE INDEPENDENT STRERM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 7.54

RAINFALL INTENSITY(INCH/HR) = 4.89

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.20

EFFECTIVE STRERM AREAR (ACRES) = 3.92
TOTAL STREAM AREA(ACRES) = J.92
PEAK FLOW RATE (CFS) AT CONFLUENCE = 17.31 *°
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FLOW PROCESS FROM NODE 38.00 TO NODE 39.00 IS CODE = 21 i

>»>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBARER<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 132.00
ELEVATION DATA: UPSTRERM(FEET) = 651.30 DOWNSTREAM(FEET) = 650.00

Tc = K*[(LENGTH** 3.00) /({ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.756
+ 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.708
SUBARER Tc AND LOSS RATE DATA (AMC III):

DEVELOEMENT TYPE/ SCS SOIL  AREA Fp Ap sCs Tec
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"ll+ DWELLINGS/ACRE" C 1.08 0.25 0.200 86 5.76

SUBRAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREAR FRACTION, Ap = 0.200



SUBAREA RUNOFF (CFS) = 5.50 /
TOTAL AREA(ACRES) = 1.08 PEAK FLOW RATE (CFS) = 5.50 |
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FLOW PROCESS FROM NODE 39.00 TO NODE 37.00 IS CODE = B1 W/ I

>>>>>ADDITION OF SUBAREA TO MAINLINE PERAK FLOW<<<<<
MAINLINE Tc (MIN.) = 5.76

* 100 YEAR RATNFALL INTENSITY (INCH/HR) = 5.708
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5CS5 S50IL ARER Fp Ap 8C5
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL ‘.-'f

"11+ DWELLINGS/ACRE" c 3.24 0.25 0.200 86

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREAR RVERAGE PERVICUS AREA FRACTION, Ap = 0.200

SUBAREA RREA(ACRES) = 3.24 SUBAREA RUNOFF(CFS) = 16.50
EFFECTIVE AREA(ACRES) = 4.32 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 ARER-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 4.3 PEAK FLOW RATE(CFS) = 22.00
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FLOW PROCES5 FROM NODE 37.00 TO NODE 37.00 IS CODE = 1., /

»>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>»>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 5.76

RAINFALL INTENSITY (INCH/HR} = 5.71

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 4.32

TOTAL STREAM AREA(ACRES) = 4,32

PEAK FLOW RATE(CFS) AT CONFLUENCE = 22.00

** CONFLUENCE DATA *+

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFs) (MIN.) (INCH/HR] (INCH/HR) {ACRES) NODE
1 17.31 7.54 4.883 0.25( 0.05) 0.20 3.9 34.00
2 22.00 5.76 5.708 0.25( 0.05) 0.20 4.3 38.00

RATNFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULAR USED FOR 2 STREAMS.

** PERK FLOW BATE TABLE **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 37.44 5.76 5.708 0.25( 0.05} 0.20 7.3 38.00
2 36.12 7.54 4.889 0.25( 0.05) 0.20 8.2 34.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 3
PEAK FLOW RATE (CFS) = 37.44 V Tc(MIN.) = 5.76
EFFECTIVE AREA(ACRES) = 7.31 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20
TOTAL AREA (ACRES) = 8.2
LONGEST FLOWPATH FROM NODE 34.00 TO NODE 37.00 = 394.00 FEET.
kb hk bkt kb ddddd bbb bbb bbb bbb bbb bbb bbb bbb ddbd bbb bbb bbb bbb bbb bbb bbb
FLOW PROCESS FROM NODE 37.00 TO NODE 33.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< /

»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREARM(FEET)} = 638.90 DOWNSTREAM(FEET) = 608.50
FLOW LENGTH(FEET) = 146.00 MANNING'S N = 0.013



DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.7 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 28.06

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW({CFS) = 37.44

PIPE TRAVEL TIME (MIN.) = 0.09 Te(MIN.) = 5.84

LONGEST FLOWPATH FROM NODE 34.00 TO NODE 33.00 = 540.00 FEET.
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 11 1.//

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 37.44 5.84 5.659 0.25( 0.05) 0.20 7.3 38.00
2 36.12 7.63 4.856 0.25( 0.05) 0.20 8.2 34.00
LONGEST FLOWPATH FROM NODE 34.00 TO NODE 33.00 = 540.00 FEET.
*+ MEMORY BANK # 2 CONFLUENCE DATR **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) |(INCH/HR) (ACRES) NODE
1 147,03 7.86 4.774 0.25( 0.06) 0.23 30.8 22.00
2 150.20 8.73 4.497 0.25( 0.06) 0.22 33.6 18.00
3 153.01 9,89 4,186 0.25( 0.05) 0.22 37.1 14.00
4 152.95 10.00 4.159 0.25( 0.05) 0.22 37.4 10.00
5 152.81 10.1%9 4.115 0.25( 0.05) 0.22 37.8 26.00
& 148.90 13.29 3.534 0.25( 0.05) 0.22 43.5 27.00
7 143.30 15.24 3.267 0.25( 0.05) 0.22 46.2 6.00
8 136.43 17.22 3.046 0.25( 0.05) 0.22 47.4 30.00
LONGEST FLOWPATH FRCM NODE 6.00 TO NODE 33.00 = 3251.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 167.21 5.84 5.659 0.25( 0.05) 0.22 30.2 38.00
2 181.31 7.63 4.856 0.25( 0.05) 0.22 3g.2 34.00
3 182.53 7.86 4.774 0.25( 0.05) 0.22 in.l 22.00
4 183.62 8.73 4.497 0.25{ 0.05) 0.22 41.8 18.00
5 164.10 9.89 4.186 0.25( 0.05) 0.22 45.4 14.00
[ 183.83  10.00 4.159 0.25( 0.05) 0.22 45.6 10.00
7 183.37 10.19 4.115 0.25( 0.05) 0.22 46.1 26.00
g 175.09  13.29 3.534 0.25( 0.05) 0.21 51.8 27.00
9 167.47 15.24 3.267 0.25{ 0.05) 0.21 54.4 6.00
10 158.94 17.22 3.046 0.25{ 0.05) 0.21 55.6 30.00
TOTAL AREA(ACRES) = 55.6
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: ff
PERK FLOW RATE(CFS) = 184.10 VTe (MIN.) = 9.887
EFFECTIVE RREA(ACBES) = 45.36 ARER-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.22
TOTAL AREA(ACRES) = 55.6
LONGEST FLOWPATH FROM NODE 6.00 TO NODE 33.00 = 3251.00 FEET.
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 12
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Y
»>>»>>>CLEAR MEMORY BANK # 2 <<<<<

B L T R
FLOW FROCESS FROM NODE 33.00 TO NODE 40.00 Is coDE = 31

»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 608.50 DOWNSTREAM(FEET) = 590.00
FLOW LENGTH (FEET) = 70.00 MANNING'S N = 0.013
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DEPTH OF FLOW IN 30.0 INCH PIPE IS 23.3 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 45.06

ESTIMATED FIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
BIPE-FLOW [CFS5) = 184.10

PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.) = 9.91

LONGEST FLOWPATH FROM NCDE 6.00 TO NODE 40.00 = 3321.00 FEET.
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FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>»>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREARM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 9,91

BATNFALL INTENSITY (INCH/HR) = 4.18

AREA-AVERAGED Fm({INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.22

EFFECTIVE STREAM AREAR (ACRES) = 45.386
TOTAL STREAM AREA (ACRES) = 55.64
PEAK FLOW PFATE (CFS) AT CONFLUENCE = 184.10
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FLOW PROCESS FROM NODE 43,00 TO NODE 44.00 IS CODE = 21 / LR EH
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREAR FLOW-LENGTH (FEET) = 365.00

ELEVATION DATA: UPSTREAM(FEET) = 645.00 DOWNSTREAM(FEET) = 608.00

Tec = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.089
* 100 YEARR BAINFALL INTENSITY(INCH/HR) = 6.125
SUBARER Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5CS S0IL AREA Fp Ap 5Cs Tc
LAND USE GROUP {ACRES) JI (INCH/HR {DECIMAL) CN (MIN.)
COMMERCIAL c 3.24 0. 25 0.100 86 5.09

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS ARER FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 17.79

TOTAL AREA(RCRES) = 3.24 PEAK FLOW RATE(CFS) = 17.79
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FLOW PROCESS FROM NCDE 44,00 TO NODE 40.00 IS5 CODE = 81 / / ’,f

2>2>>>ADDITION OF SUBAREA TO MAINLINE PERK FLOW<<<<<
MATINLINE Tec(MIN.) = 5.09

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = &.125
SUBAREA LOSS BATE DATA(AMC III):

=

DEVELOPMENT TYPE/ SC5 S0IL AREA Fp Ap sCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL GOOD COVER /

"GRASS" c 4.48 0.25 1.000 a0

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREAR FRACTION, Ap = 1.000

SUBARER AREA(ACRES) = 4.48 SUBRRER RUNOFF (CF5) = 23.68
EFFECTIVE AREA(ACRES) = 1.72 AREAR-RVERAGED Fm(INCH/HR) = 0.16
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.62

TOTAL AREN(ACRES) = ) PEAK FLOW RATE(CFS) = 41.48
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FLOW PROCESS FROM NODE

»>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

40.00 TO

NODE

40.00 IS CODE =

>>>»>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS =

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

2

TIME OF CONCENTRATION{MIN.) = 5.0
BAINFALL INTENSITY(INCH/HR) = 6.13
ARER-AVERAGED Fm({INCH/HR) = 0.16
ARER~-AVERAGED Fp(INCH/HR) = 0.25

AREA-RVERAGED Ap =

0.62

EFFECTIVE STREARM AREAR (ACRES) =

TOTAL STREAM AREAR(ACRES) =

1.7

PERK FLOW RATE(CFS) AT CONFLUENCE =

** CONFLUENCE DATA **

STREARM Q
NUMBER {CFs)
167.21
181.31
182.53
183.862
184.10
183.83
183.37
175.0%9
167.47
158.94
41.48

B b b ot b b b b b b b

Tc
(MIN.}
5.87
7.66
T.89
8.75
9.91
10.02
10.21
13.31
15.26
17.25
5.09

Intensity

5.645
4.847
. 765
. 489
-180
153
.109
3.530
3.264
3.043
6.125

fi=9

9

T.T2
2

41,48

Fp(Fm)
(INCH/HR) ({INCH/HR)

0.25¢(
0.25¢(
0.25(
0.25(
D.25(
0.25(
0.25(
0.25¢(
0.25(
0.25(
0.25(

0.05)
0.05)
0.05)
0.05)
0.05)
0.05)
0.05)
0.05)
0.05)
0.05)
0.18)

...-..a.%ﬂ
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RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

**% PEAK FLOW RATE TABLE **

STREAM Q
NUMBER (CFs)
1 198.93
2 205,35
3 213.91
4 214.56
5 213.73
6 212.06
7 211.81
8 210.84
9 198.53
10 189.07
11 179.00

Tc
(MIN.)
5.09
5.87
7.66
T.89
8.75%
8.91
10.02
10.21
13.31
15.26
17.25

COMPUTED CONFLUENCE ESTIMATES ARE FOLLOWS :

PERK FLOW BATE(CFS)

EFFECTIVE AREA(ACRES) =

Intensity Fp(Fm)

(INCH/HR) (INCH/HR)
6.125 0.25( 0.08)
5.645 0.25( 0.08)
4.847 0.25( 0.07)
4.765 0.25({ 0.07)
4.489 0.25( 0.07)
4.180 0.25( 0.07)
4.153 0.25({ 0.07)
4.109 0.25( 0.07)
3.530 0.25( 0.07)
3.264 0.25( 0.07)
3.043 0.25( 0.07)

214.56 Tc(MIN.) =
46,79

RAp

0.31
0.30
0.29
0.29
0.28
0.28
0.28
0.27
0.27
0.26
0.26

Ae
(ACRES)

30.2
38.2
3s.1
41.8
45.4
45.6
46.1
51.8
54.4
55.6

7.7

Ae

(ACRES)
33.9
37.9
45.9
46.8
49.5
53.1
53.4
53.8
59.5
62.2
63.4

]
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AREA-AVERAGED Fm(INCH/HR) = 0.07

HEADWATER
NODE

38.00
34.00
22.00
18.00
14.00
10.00
26.00
27.00

&.00
30.00
43.00

HEADWATER
NODE

43.00
38.00
34.00
22.00
18.00
14.00
10.00
26.00
27.00

.00
30.00

AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.29

TOTAL AREAR(ACRES) = 63.4

LONGEST FLOWPATH FROM NODE €.00 TO NODE 40.00 = 3321.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA{RCRES) = 63.4 TC(MIN.) = T.89

EFFECTIVE AREA(ACRES) =

AREA-AVERAGED Fp(INCH/HR) =

PEAK FLOW RATE (CFS)

46.79 AREAR-AVERAGED Fm(INCH/HR)=

214.56

0.25 AREA-AVERAGED Ap = 0.287

0.07
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** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CF5) {MIN.) (INCH/HR) (INCH/HR) {ARCRES) NCDE
1 1588.93 5.09 6.125 0.25( 0.08) 0.31 33.9 43.00
2 205.35 5.87 5.645 0.25( 0.08) 0.30 37.9 38.00
3 213.91 T.66 4.847 0.25{( 0.07) 0.29 45.9 34.00
4 214.56 7.89 4.765 0.25( 0.07) 0.29 46.8 22.00
5 213.73 8.75 4.489 0.25( 0.07) 0.28 48.5 18.00
& 212.06 9.91 4.180 0.25( 0.07) 0.28 53.1 14.00
7 211.s61 10.02 4.153 0.25( 0.07) 0.28 53.4 10.00
8 210.84 10.21 4.109 0.25{( 0.07) 0.27 53.8 26.00
g 198.53 13.31 3.530 0.25( 0.07) 0.27 55.5 27.00
10 189.07 15.26 3.264 0.25( 0.07) 0.286 62.2 6.00
11 179.00 17.25 3.043 0.25( 0.07) 0.26 63.4 30.00

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Raference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

{e) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver., 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering
16795 Von Karman Suite 100 Irvine Ca 92606

RS R REEE RS S S S dEtth RS DESCRIPTIGH OF STUDY whwhkh bk kb kdhddddddd

* I.R.W.D. - LAKE FOREST SITE ol
* PROPOSED 100 YEAR HYDROLOGY STUDY CIVIC CENTER/EXISTING TANK *
* DEVELOPER: LEWLS OFERATING CORP. *
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FILE NAME: IRW100E.DAT
TIME/DATE OF STUDY: 10:47 07/14/2009

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

-=*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = (.83
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD®

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- |/ OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. {FT) (FT) SIDE / SIDE/ WAY (FT) (FT} (FT) (FT) (m)

1 30.0 20.0 0.018/0.018/0.020 0.87 2,00 0.0313 0.167 0.0150

GLOBARL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Tep-of-Curb)
2. (Depth)* (Velocity) Conatraint = 6.0 {FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAFHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBARERA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATICON NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 300.00

ELEVATION DATA: UPSTREAM(FEET) = 660.00 DOWNSTREARM(FEET) = 654.00

Tc = K*[(LENGTH** 3.00)}/(ELEVATION CHANGE}]**0.20
SUBARER ANALYSIS USED MINIMUM Tc(MIN.) = 6.509
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.319
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  ARER | Fp Ap 5C5 Tc
LAND USE GROUP  (ACRES) AINCH/HR) (DECIMAL) CN (MIN.)
COMMERC IAL B 3.03 0.30 0.100 76 6.51

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS ARER FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 14.42

TOTAL AREA (ACRES) = 3.03 PEAK FLOW RATE(CFS) = 14.42
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FLOW PROCESS FROM NODE 51.00 TO NODE 52.00 IS CODE = 81

»>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tec(MIN.) = 8.51
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.319
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 5C5
LAND USE GROUP (ACRES) | (INCH/HR) (DECIMAL) CN
COMMERCIAL C 6.18 ¥ 0.25 0.100 :137

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 6.18 SUBAREA RUNOFF(CFS) = 29.45
EFFECTIVE AREA(ACRES) = 9.21 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 9.2 PERK FLOW RATE(CFS) = 43.87
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FLOW PROCESS FROM NODE 52.00 TO NODE 53.00 IS CODE = 31 ,.l"ll

>3»»>»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>3»>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 636.80 DOWNSTREAM(FEET) = 573.00
FLOW LENGTH (FEET) = 200.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 34.40

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 43.87
PIPE TRAVEL TIME(MIN.) = 0.10 Tc (MIN.) = 6.61
LONGEST FLOWBATH FROM NODE 50.00 TO NODE 53.00 = 500.00 FEET.
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FLOW PROCESS FROM NODE 53.00 TO NCDE 53.00 IS CODE = 81 /

»>>>>>ADDITION OF SUBAREAR TO MAINLINE PEAK FLOW<<<<<

MRINLINE Tc(MIN.) = 6.61

¢+ 100 YEAR RATNFALL INTENSITY (INCH/HR) = 5.275

SUBAREA 1LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5CS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL GOOD COVER /{

"GRASS" c 3.19 0.25 1.000 1

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 3.19 SUBAREAR RUNOFF(CFS) = 14.43
EFFECTIVE AREA(ACRES) = 12.40 BARER-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = (.33

TOTAL AREA(ACRES) = 12.4 PEAK FLOW RATE(CFS) = 57.93
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FLOW PROCESS FROM NODE 54.00 TO NCDE §5.00 IS CODE = 21
»=»>>>RATIONAL METHOD INITIAL SUBARER ANALYSIS<<<<<

»>>»>USE TIME-QF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBARRER FLOW-LENGTH(FEET) = 1052.00

ELEVATION DATA: UPSTRERM(FEET) = 638.80 DOWNSTREAM(FEET) = 560.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHRANGE)]**0.20
SUBAREA AMALYSIS USED MINIMUM Tc(MIN.) =  25.393
e 100 YEARF RAINFALL INTENSITY(INCH/HR) = 2.438
SUBARER Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYEE/ SCS 50IL  AREAR Fp Ap 505 Te

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL GOOD COVER v

"OPEN BRUSH" A 2.95 0.40 1.000 Bl 25.39

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 5.41

TOTAL AREA (ACRES) = 2.95 PEAK FLOW RATE(CFS) = 5.41
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FLOW PROCESS FROM NODE 45.00 TO NODE 46.00 IS CODE = 21 ‘j_’.; f
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< P
»>»USE TIME-OF-CONCENTRATION MNOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 223.00
ELEVATION DATA: UPSTREAM(FEET) = 628.80 DOWNSTREAM(FEET) = 608.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE))]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} =  13.087
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.568
SUBARREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 5C8  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL} CN (MIN.)

NATURAL GOOD COVER

"GRASS" B 3.83 \/ 0.30 1.000 80 13.07

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBRREAR AVERAGE PERVIOUS AREAR FRACTION, Ap = 1.000

SUBARER RUNOFF(CFS) = 11.27

TOTAL AREA(ACRES) = 3.83 PEAK FLOW BATE (CFS) = 11.27

END OF STUDY SUMMARY:

TOTAL AREAR(ACRES) = 3.8 TC(MIN.) = 13.07

EFFECTIVE AREAR (ACRES) = 3.83 AREA-AVERAGED Fm{INCH/HR)= 0.30
AREA-AVERAGED Fp(INCH/HR) = 0.30 AREAR-AVERAGED Ap = 1.000

PEAK FLOW RATE (CFs) = 11.27

END OF RATIONAL METHOD ANALYSIS
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NON-HOMOGENECUS WATERSHED ARER-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

{C) Copyright 1989%-2007 Advanced Engineering Software (aes)
Ver. 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 945-474-1960 FAX: 949-474-5315
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Problem Descriptions:
TENTATIVE TEACT 17331
SERRAND SUMMIT
PROPOSED CONDITION AREAR - A

*** NON-HOMOGENEOUS WATERSHED ARER-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATICNS FOR AMC ITI:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 5.63 (inches)
SO0IL-COVER AREA PERCENT OF 5CS CURVE LOSS RATE
TYPE (Acres) PERVIOUS RREAR NUMBER Fp(in./hr.) YIELD
1 67.20 20.00 69 0.025 0.910
TOTAL AREAR (Acres) = &7.20
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.005

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.090
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2007 Advanced Engineering Software (aes)
Ver. 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 949-474-1960 FAX: 949-474-5315
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Problem Descriptions:
TENTATIVE TRACT 17331
SERRANO SUMMIT
PROPOSED CONDITION AREA - A

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.75

TOTAL CATCHMENT AREA (ACRES) = 67.20

S0IL-LOSS RATE, Fm, (INCH/HR) = 0,005

LOW LOSS FRACTICN = 0.090

TIME OF CONCENTRATION {MIN.) = 7.89

SMALL AREA PEAK Q COMPUTED USING PEAE FLOW RATE FORMULA

ORANGE COQUNTY "VALLEY" RAINFALL VALUES ARE USED

RETURN FREQUENCY (YEARS) = 100
5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.52
30-MINUTE POINT RAINFALL VALUE (INCHES) = 1.09
1-HOUR FOINT RAINFALL VALUE (INCHES) = 1.45
3-HOUR POINT RAINFALL VALUE (INCHES) = 2.43

6-HOUR POINT RAINFALL VALUE (INCHES) = 3.36
24-HOUR POINT RAINFALL VALUE (INCHES) = 5.63
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 22.97

TOTAL CATCHMENT S0IL-LOSS VOLUME (ACRE-FEET) B.56

Ahdkdh ik hd kg kbbb ra Ak b hk kA TR E T T R TR AT AT T AT AT AT h b Aot dh b

TIME VOLUME Q 0. 62.5 125.0 187.5 250.0
{HOURS) (AF) (CES)

0.09 0.0152 4.15 @ F .
0.22 0.0604 4.17 ©Q i ; . .
0235 0.1058 4.20 @ FE .
0.48 0.1515 4.21 ¢ § : .
0.61 0.1875 4.24 Q . b
0.75 0.2437 4.26 (¢ . P



W] dod =IO HOAO OO WU LWL sl BB B s L) L L L0 Lo L L B R B R PRI B B = et et e b e i £

.88
Pk
.14
w27
.40
.54
.67
.B0O
.93
.06
.19
32
.48
«99
-2
.85
.98
il
.24
.38
51
.64
37
.90
.03
.16
.30
.43
.56
.69
.B2
.85
.09
22
35
.48
-61
.74
.87
.01
.14
27
.40
i
.66
B0
-93
.08
-19
c .
.45
.58
12
.85
.98
.11
.24

WikWwbwwwwwRNBRDRRMMMNMMMBOBRNMOMRMNM NN PR R R R R R R R R RO 0000000000

-2802
.3369
.3838
L4312
L4787
+ 5266
L5747
6231
67189
.T209
7702
-8198
- 8698
.9201
. 9707
.0216
.0728
1244
L1764
. 2287
. 2813
-3344
.3878
.4415
. 4957
»5502
. 6052
. 6605
. 7163
L7724
.B290
.B861
. 9435
.0015
.059%8
.1187
.1781
-2379
. 2983
.3591
.4205
.4824
. 5448
.6078
.B714
. 7355
. 8003
.B657
.9316
.9983
.0655
1335
.2021
<2715
.3415
4123
.4839

G hohdmh o hinnnnnnnnn i R LR LR LD LN LR N LN Ln On AN s b o s B b e B ofs B ofs s s s B B B s B B e B Bs

.29
.31
.34
.36
i
.41
»45
.46
.20
.52
«96
.58
.62
. 64
.68
.70
.74
.76
.80
82
-87
.BS
.94
« 96
.01
.03
.08
.11
.16
<18
.23
.26
.32
.34
.40
.43
.49
.52
.58
.61
.68
« 11
.78
.81
.B9
82
.00
.03
«L1
.15
.23
w27
«36
.40
.49
.54
+ 63

bbbbbbﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ!CJﬂﬂﬂﬂﬂlOﬂI.’JﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂK}ﬂﬂ



0D W0 W0 D W WD D 00 00 0o 00

ol el el e e e e el e e R ol o o T = i ST A S S U VA A W S T R P P
N bbbl bbb WWWWRWWWWRRMNRNROBMMNE D R R SO ooo0 oo

.37
.50
.64
i
.90
.03
.16
.29
.43
.56
.69
.82
.95
.08
.21
.35
.48
.61
.74
.87
.00
.13
J27
.40
53
.66
.79
.92
=05
.19
.32
.45
.38
71
.84
98
.11
.24
37
.50
.63
.76
.90
.03
.16
.29
.42
.35
.68
.82
-85
.08
.21
.34
.47
.61
.74

LWOWWHREOMODBD---d-d-d-d-1A AN O AL DUWWLDWOWW S S s ds bbb B L WL L L

b e e e e
MHHEHOOD

.5562
.6294
.7034
L1782
.8539
.93086
.0081
.0866
1661
2466
.3282
-4108
- 4947
. 2737
. 6658
. 7533
L8420
. 9321
.0235
- 1165
.2108
.3070
.4047
5041
. 6054
. 7085
8136
.8208
.0302
.1565
.3000
.44862
.2953
L7474
.9028
.06le
L2240
.3904
.5609
.7359
.9158
.100%
«2917
.4888
- 6931
.90356
.1285
A g
.5882
.B518
.1194
-4043
. 7088
.0394
-3868
. 1562
1746

WD WD WD WD DD 0D 00D ] wd sl ] awd el wd ] ) OO O O

L L T T e e T e T S o S O e S S W
O HEMD-JW &P OCWE~] ]SO0 s s b W Wl o o

.68
.78
.83
.94
.98
.11
.16
.28
.35
.47
.54
.68
713
.89
.97
.12
.20
T
.46
.64
.74
.94
.04
.26
«37
.61
73
.00
«13
.12
.28
.63
.81
.19
.40
.83
.06
-56
.82
=358
.70
w37
.74
.54
06
.05
.60
.83
+53
.15
.09
-34
.70
.14
.78
.20
.80

ﬂﬂﬂﬂUﬂﬂDﬂﬂﬂﬂﬂﬂﬂﬂC‘ﬂﬂDﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬁﬂﬂmﬂ

jefollol ool e

(sR ol ol

ol o o



15.
16.
16.
.26

16

16.
16.
16.
16.
.92

16

17.
17.
B
.45
.58
2
e Bir g
17.
18,
18.
18.
18.
18.
18.
18.
19.
19.
19,
19.
19.
19.
19.
19.
20.
20.
20.
20.
20.
S
20.
21.
21,
.26

17
17

20

21

21
21.
21.
2.
21.
22.
22,
22,
22.
225
71
22,
22,
P
23.

22

87
00
13

35
53
66
79

03
18
32

71
B4
97
10
24
37
50
63
16
89
02
le
28
42
55
&3
81
94
o8
21
34
a7
60

B7
00
13

39
52
65
79
92
05
18
31
44
58

B4
897
10
23

12

13.
15.
1s.
.1994
13
17
18,
18.
18,
. 7852
9762
13,
13,
1%.
12,
e
19,
20.
20.
20.
.3548

17

18
18

20

20,
20.
20.
20.
20.
20.
20.
21.
21.
21.
21
215
2L
21.
21.
21,
21.
21.
21.
21.
21.
21.
22,
22.
.1402
.1955
2501
22.
22,
22.
22.
22.
22,
22.
22.

22
22
22

L7123

4605
1987
7631

5421
8487
1174
35981
5805

1562
3269
4894
6448
7540
9321
0507
1558
2571

4493
5408
6295
7157
7895
8811
5606
0382
1139
1879
2603
3311
4004
4684
5350
6004
6645
7276
7895
8503
9101
9690
0270
0840

3038
3568
4091
4607
5117
56189
6116
6606

58.16
79.52
240.37
47.52
32.78
30.28
26.15
23.30
21.19
15.55
18.12
17.03
16.10
15.30
14.861
14.00
13.45
11.56
9.86
9.49
8.15
.84
55
.29
.04
.82
.61
.41
.22
.05
-89
<713
.59
-45
+32
.19
.07
.96
.85
<5
.65
«35
.46
<31
.29
21
.13
.05
.98
.91
.84
.78
A
.66
.60
.54
.48

Ll T R R R eI RS R B R SRR RN B I W T O 0 T I R R RO N N B Y O - Y - ]

o000 00

CODOOLOOPOOOOOLLO O

DOoOOo0o0000000000 0000000 .



23.36 22.7090 43
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Serrano Area A Type Il 24-hr Rainfall=5.63", AMC=3

Prepared by FUSCOE Engineering Printed 2/23/2010
HydroCAD® 9.10 s/n 05904 © 2009 HydroCAD Software Solutions LLC

Summary for Pond 2P: Area A Detentiono Basin

Inflow Area = 67.200 ac, 0.00% Impervious, Inflow Depth= 4.17"

Inflow = 204.19cfs @ 16.10 hrs, Volume= 23.363 af

Outflow =  13355cfs @ 16.19 hrs, Volume= 23.410 af, Atten=35%, Lag= 5.3 min
Primary = 133.55cfs @ 16.19 hrs, Volume= 23.410 af

Routing by Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.13 hrs
Peak Elev= 590.60' @ 16.19 hrs Surf.Area= 1.248 ac Storage= 0.735 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.1 min ( 835.4 - 834.3 }

Vaolume Invert  Avail.Storage Storage Description
#1 590.00' 7.000 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) {acres) (acre-feat) (acre-feet)

590.00 1.200 0.000 0.000
591.00 1.280 1.240 1.240
592.00 1.360 1.320 2.560
583.00 1.440 1.400 3.980
594.00 1.520 1.480 5.440
595.00 1.600 1.560 7.000

Device Routing Invert Outlet Devices
#1  Primary 583.00' 42.0" Round Culvert

L=400.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 583.00' / 512,00' S=0.1775"" Cc= 0.900
n=0.013
#2  Primary 590.00' 48.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=127.45 cfs @ 16.19 hrs HW=590.53' (Free Discharge)
1=Culvert (Inlet Controls 111.41 cfs @ 11.58 fps)
2=0rifice/Grate (Weir Controls 16.04 cfs @ 2.39 fps)
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

{C) Copyright 1989-2007 Advanced Engineering Scoftware (aes)
Ver. 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 949-474=-1960 FR¥: 045-474-5315

S e o o o o o o e o e o ol ol o o o o ek ok e o o s ok ol ol ol o ol ol ol ol e ol o vl e o ol o ok ol e e e o ol ke ol ol ol iy ol i e e i ol ol o e e ke R e

Froblem Descriptions:

TENTATIVE TRACT 17331

SERRANC SUMMIT

PROPOSED CONDITION CIVIC CENTER
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*%* NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC III:

TOTAL 24-HOUR DURATION RATINFALL DEFTH = 5.63 ({(inches)
S0IL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIQUS AREA NUMBER Fpl{in./hr.) YIELD
1 12.40 12.00 69 0.250 0.9825
TOTAL ARER (Acres) = 12.40
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.030

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.071
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SMALL AREA UNIT HYDROGRAPH MODEL
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{C) Copyright 1989-2007 Advanced Engineering Scftware (aes)
Ver. 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 949-474=-1960 FAX: 9459-474-5315
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Problem Descriptions:

TENTATIVE TRACT 17331

SERRAND SUMMIT

PROPOSED CONDITION CIVIC CENTER

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.50
TOTAL CATCHMENT AREA (RCRES) = 12.40
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.030
LOW LOSS FRACTION = 0.071
TIME CF CONCENTRATION (MIN.) = 6.61
SMALL AREA PEAK { COMPUTED USING PEAK FLOW RATE FORMULA
OFRANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED
RETURN FREQUENCY (YERRS) = 100
5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.52
30-MINUTE POINT RAINFALL VALUE (INCHES) = 1.09

1-HOUR POINT RAINFALL VRALUE (INCHES) = 1.45
3-HOUR POINT RAINFALL VALUE (INCHES) = 2.43
6-HOUR POINT RAINFALL VALUE (INCHES) = 3.36
24-HOUR POINT RAINFALL VALUE (INCHES) = 5.63
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET)} = 4.50
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.%2

EE SRR SRR AR i R R R Rl AR R R ER SRR EEEEEEEEREREEREREEESEESEESES;

TIME VOLUME Q 0. 15.0 30.0 45.0 60.0
(HOURS) {AF) {CFS)

0.03 0.0000 0.00 Q : . .

0.14 0.0041 0.21 Q . . . .
0.25 0.0124 0.91 ¢ ‘ . 3
0.36 0.0207 0.91 Q . . .
0.47 0.0291 0.92 @ , . . .
0.58 0.0375 0.92 Q .
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18.53 4.4672 1.54 .Q
19,64 4.4811 1.51 .Q
1975 4.4947 1.48 Q
19.886 4.5080 1.45 @
1087 4.5212 1.43 @
20.08 4.5340 1.40 @
20.19 4.5467 1.38 @
20.30 4.5582 l1.36 0O
20,41 4.5714 1.33 -Q
20.52 4.5835 1.31 @
20.63 4.5853 1.29 @
20.74 4.6070 1.27 @
20.85 4.6185 1.26 Q
20.9¢ 4.6299 1.24 Q
21.07 4.68411 l.22 @
21.18 4.6521 1.20 ¢
21.29 4.6630 1.19 @
21.40 4.8737 1.17 @
21.51 4.6843 1.16 Q
21.62 4.6948 1.14 @
21.73 4.7051 1.13 @
21.84 4.7153 1.11 @
21.95 4,7254 1100 Q
22.06 4.7354 1.09 0
2217 4.7452 1.08 &
22.28 4.7550 1.06 Q
22.39 4.7646 1.05 @
22:50 4.7741 1.04 @
22.61 4.7836 1.03 Q
22.72 4.7928 1.02 Q
22.83 4.8021 1:.01 @
22.94 4.8112 l1.00 @
23.05 4.8203 0.83 Q
23.16 4.8292 0.98 0
23.27 4.8381 0.87 @
23.38 4,8469 0.86 Q
23.49 4.8556 0.85 Q
23.60 4.8642 0.94 Q
23.71 4.8728 0.53 @
23.82 4.8812 0.83 @
23.93 4.8896 0.92 @
24.04 4,.8979 0.91 ¢
24.15 4.9021 0.00 ©Q



Serrano Civic Center Type Il 24-hr Rainfall=5.63", AMC=3

Prepared by FUSCOE Engineering Printed 2/23/2010
HydroCAD® 9.10 s/n 05804 © 2008 HydroCAD Software Solutions LLC

Summary for Pond 2P: Civic Center Detention Basin

Inflow Area = 12,400 ac, 0.00% Impervious, Inflow Depth = 4.79"

Inflow =z 52.55cfs @ 16.16 hrs, Volume= 4.954 af

Outflow = 33.15cfs @ 16.23 hrs, Volume= 4.945 af, Atten=37%, Lag= 4.0 min
Primary = 33.15cfs @ 16.23 hrs, Volume= 4,945 af

Routing by Stor-Ind method, Time Span= 0.00-25.00 hrs, dt= 0.05 hrs
Peak Elev= 576.21' @ 16.23 hrs Surf.Area=0.158 ac Storage= 0.381 af

Plug-Flow detention time= 14.8 min calculated for 4.945 af (100% of inflow)
Center-of-Mass det. time= 13.7 min ( 849.6 - 835.9 )

Volume Invert Avail.Storage Storage Description
#1 573.00° 0.513af 30.00'W x 120.00'L x 4.00'H Prismatoid Z=3.0
Device Routing Invert Qutlet Devices
#1  Primary 573.00' 30.0" Round Culvert

L=50.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 573.00'/ 571.00' S=0.0400"" Cc=0.900

n=0.013

giimary OutFlow Max=32.65 cfs @ 16.23 hrs HW=576.16' (Free Discharge)
1=Culvert (Inlet Controls 32.65 cfs @ 6.65 fps)



AREA A EXISTING 2 YEAR

HYDROLOGY AND HYDROGRAPH
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACEAGE
{Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

{c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave, Suite 100
Irvine, California 92606
PH: 949-474-1960 FAX: 949-474-5315
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FILE NAME: IRWDOZA.DAT
TIME/DATE OF STUDY: 10:18 03/09/2010
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USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

e e e e e B N N R S N S s s s s s T s e T T _EEss=aa

==*TIME-QF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YERR) = 2.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 8.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TC USE FOR FRICTION SLOPE = 0.85
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHODY

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GECMETRIES: MANNING
WIDTH CROSSFALL IN- |/ OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (E'T) SIDE / SIDE/ WAY (FT} (FT) (FT) (FT) (n)

=== _—==== e NN s ——— P~ == - - - 3 b= == = =

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.33 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. |(Depth)* (Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREARTER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NCDE 10.00 TO NODE 11.00 IS CODE = 21
>>>>>RATIOHNAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREAR FLOW-LENGTH (FEET) = 252.00

ELEVATICN DATA: UPSTREAM(FEET) = 706.50 DOWNSTREAM(FEET) = 688.30




Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20

SUBRREA ANALYSIS USED MINIMUM Tec (MIN.) = g.108

r 2 YEAR RRINFALL INTENSITY (INCH/HR) = 1,715

SUBAREA Tec AND LOSS RATE DATA({AMC II;:

DEVELOPMENT TYPE/ SC5 S50IL ARER Fp Ap SCs Te

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) €N (MIN.)

NATURAL POOR COVER

"GRASS" C 0.55 0.25 1.000 86 8.11

NATURAL POOR COVER

"GRASS" B 0.22 0.30 1.000 78 B.11

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.26

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 1.01

TOTAL AREA(ACRES} = 0.77 PEAK FLOW RATE (CFS) = 1.01
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FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTEEAM NODE ELEVATION (FEET) = 688.30

DOWNSTREAM NODE ELEVATION (FEET) = 658.40

CHANNEL LENGTH THRU SUBARER (FEET) = 1247.00

"Yy" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0500

PAVEMENT CROSSFALL (DECIMAL NOTATICON}) = 0.07000

MAXIMUM DEPTH(FEET) = 3.00

i 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.081

SUBAREA LOSS RATE DATA (ARMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap s5Cs
LAND USE GROUP (ACRES) (INCH/HR)} (DECIMAL) CHN

NATURAL POOR COVER

"GRASS" B 9.28 0.30 1.000 78
NATURAL POOR COVER

"GRASS" c 18.28 0.:25 1.000 86
SUBAREA AVERARGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CES) = 9.05
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.07
AVERAGE FLOW DEPTH (FEET) = 0.45 FLOOD WIDTH(FEET) = 16.26

"v* GUTTER FLOW TRAVEL TIME (MIN.) = 10.02 Tc (MIN.) = 18.13

SUBAREAR AREA(ACRES) = 27.56 SUBAREA RUNOFF (CFS) = 20.19
EFFECTIVE AREA(ARCRES) = 28.33 AREA-AVERAGED Fm({INCH/HR) = 0.27
ARER-AVERAGED Fp{INCH/HR) = 0.27 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 28.3 PERK FLOW RATE (CFS) = 20.75
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEBTH (FEET) = 0.65 FLOOD WIDTH(FEET) = 21.%2

FLOW VELOCITY (FEET/SEC.) = 2.55 DEPTH*VELOCITY (FT*FT/SEC) = 1.66
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 1429.00 FEET.
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FLOW PROCESS FROM NODE 12.00 TO NOLDE 13.00 I5 CCODE = 31

>>2>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
#>>>>SING COMPUTER-ESTIMATED PIPESIZE (NOM-PRESSURE FLOW) <<<<<




ELEVATION DATA: UFSTREAM(FEET) = 643.00 DOWNSTREAM(FEET) = 636.00
FLOW LENGTH(FEET) = 106.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.6 INMCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.76

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 20.75

PIPE TRAVEL TIME (MIN.) = 0.11 Tc(MIN.) = 18.24

LOMGEST FLOWPATH FROM NODE 10.00 TO NCDE 13.00 = 1605.00 FEET.
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FLOW PROCESS FROM NODE 30.00 TO NODE 13.00 15 CODE = 81

EEEEE i e e e et e

MAINLINE Tc(MIN.) = 18.24

& 2 YEAR BRAINFALL INTENSITY (INCH/HR) = 1.077
SUBRREA LOSS RATE DATA (AMC II):

DEVELOFMENT TYFE/ SCS SOIL AREA Fp Ap SCs

LAND USE GROUP (RCRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

"CHAPARRAL, NARROWLEARF" B 0.63 0.30 1.000 82
NATURAL POOR COVER

"CHAFARRRAL, WARROWLEAF" c 3.06 0.25 1.000 88
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.26
SUBARER AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBABER AREA (ACRES) = 3.69 SUBAREA RUMNCEF (CF35) = 2.72
EFFECTIVE AREA{ACRES) = 32.02 AREA-AVERAGED Fm{INCH/HR) = 0.27
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED 2p = 1.00
TOTAL AREA(ACRES) = 32.0 PEAK FLOW BRATE (CFS) = 23.37
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FLOW PROCESS FROM NODE 13.00 TO NCDE 13.50 IS CODE = 31
»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

e i - -0 3 3 R _F 3
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ELEVATION DATA: UPSTREAM(FEET) = 636.00 DOWNSTREAM(FEET) = 615.00
FLOW LENGTH(FEET) = 143.00 MANNING'S W = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 22.20

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = L

PIPE-FLOW (CFS) = 23.37

PIPE TRAVEL TIME (MIN.) = 0.11 Te (MIN.) = 18.35

LONGEST FLOWPATH FROM NODE 10.00 TO MNODE 13.50 = 1748.00 FEET.
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FLOW PROCESS FROM NODE 13.50 TO NODE 14,00 IS CODE = 981

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBARER<<<<<

UPSTREAM NODE ELEVATION (FEET) = 615.00

DOWNSTREAM NODE ELEVATION (FEET) = 596.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 184,00

"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE (FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0150

PAVEMENT CRCSSFALL (DECIMAL NOTATION) = 0.12500

MAXIMUM DEPTH({FEET) = 3.00



] 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.084
SUBAREA LOSS RATE DATA (AMC II):

DEVELOEMENT TYPE/ SC5 S50IL ARER Fp Bp 5Cs
LAND USE GROUP (RCRES) (INCH/HR) (DECIMAL) CHN
NATURAL FAIR COVER
"CHAPARRAL, NARROWLEAF™ A 0.53 0.40 1.000 55
NATURAL FAIR COVER
"CHAPARRAL, NARROWLEARF" B 1.63 0.20 1.000 T2
NATURAL FAIR COVER
"CHAPARRAL, NARROWLEAF" C 0.03 0.25 1.000 Bl

SUBARER AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = Q.32
SUBAREAR AVERAGE PERVIOUS AREA FRACTICON, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CF3) = 24.10

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 12.08

AVERRGE FLOW DEPTH(FEET) = 0.32 FLOCD WIDTH(FEET) = 9.12

"¥" GUTTER FLOW TRAVEL TIME (MIN.) = 0.27 Te (MIN.) = 18.62
SUBAREA AREA (ACRES) = 2.19 SUEARER RUNOFF (CFS) = 1.4¢
EFFECTIVE AREA(ACRES) = 34.21 RREA-AVERAGED Fm(INCH/HR) = 0.27
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREAR-AVERAGED Ap = 1.00

TOTAL AREA (ACRES) = 34.2 PERK FLOW RATE(CFS) = 24.47
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEFTH (FEET}) = 0.32 FLOOD WIDTH(FEET) = .17

FLOW VELOCITY (FEET/SEC.) = 12.11 DEPTH*VELOCITY (FT*FT/SEC) = 3.88
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 14.00 = 1542.00 FEET.
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FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN,) = 18.62

RAINFALL INTENSITY (INCH/HR) = 1.06

BAEEA-AVERARGED Fm(INCH/HR) = 0.27
AREA-AVERAGED Fp (INCH/HR) = 0.27
AREA-AVERAGED Ap = 1.00

EFFECTIVE STREAM AREA(ACRES) = 34.21
TOTAL STREAM AREA(ACRES) = 34.21

PEAK FLOW RATE (CFS) AT CONFLUENCE = 24.47
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FLOW PROCESS FROM NCDE 31.00 TO NCDE 32.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH({FEET) = 365.00
ELEVATION DATA: UPSTREAM(FEET) = 696.80 DOWNSTREAM({FEET) = 623.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 10.294
i 2 YERR RAINFALL INTENSITY (INCH/HR) = 1.496
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOEMENT TYEE/ SCS SO0IL ARERA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL} CHN (MIN.)



NATURAL FAIR COVER

"CHAPARRAL, NARROWLEAF" B D.48 0.30 1.000 72 10.29
NATURAL FAIR COVER

"CHAPARRAL, NARROWLEAF"™ c 1.87 0.25 1.000 81 10.29
SUBAREA AVERAGE PERVICUS LOSS RATE, Fp(INCH/HR) = 0.26

SUBRREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBARER RUNOFF (CF3) = 2.61

TOTAL AREA(ACRES) = 2.35 PEAK FLOW RATE{CFS) = 2.61
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FLOW PROCESS FROM NODE 32.00 TO NODE 33.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 618.00 DOWNSTRERM({FEET) = 601.00
FLOW LENGTH (FEET) = 116.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 12.85

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1

PIPE-FLOW {CFS) = 2.61

FIPE TRAVEL TIME (MIN.) = 0.15 Te(MIN.) = 10.44

LONGEST FLOWPATH FROM NODE 31.00 TO NODE 33.00 = 481.00 FEET.
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FLOW PROCESS FROM NODE 32.00 TO NCDE 14.00 Is CODE = 81

>>>>>COMPUTE "V" GUTTER FLOW TEAVEL TIME THRU SUBAREA<<<<<

e T T I N O e B e e e e e e e e R e e e e e T e e e e e e e e N e S S S

UPSTREAM NODE ELEVATION (FEET) = 601.00

DOWNSTREAM NODE ELEVATION (FEET) = 596,00

CHANNEL LENGTH THRU SUBAREA(FEET) = 76.00

"y" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE (FEET) = 0.050

PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0500
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.12500

MAXIMUM DEPTH (FEET) = 3.00
] 2 YEAR BRAINFALL INTENSITY (INCH/HR) = 1.440
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ S5CS5 SO0IL ARER Fp Ap 5Cs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CHN
NATURAL FAIR COVER
"CHAPARERAL, NARROWLEAF" B 0.01 0.30 1.000 T2
SUBAREA AVERAGE PERVIOQOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBARER AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CES) = 2.62

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.30

AVERAGE FLOW DEPTH(FEET) = 0.21 FLOOD WIDTH(FEET) = 7.47

"y" GUTTER FLOW TRAVEL TIME (MIN.) = 0.55 Tc(MIN.) = 10.9%9

SUBARREA AREA(ACRES) = 0.01 SUBAREA RUNOFF (CFS5) = 0.01
EFFECTIVE AREA(ACRES) = 2.36 AREA-AVERAGED Fm{INCH/HR) = 0.28
AREA-RVERAGED Fp (INCH/HR) = 0.26 AREA-AVERAGED Ap = 1.00

TOTAL AREA (ACRES) = 2.4 PEAK FLOW RATE (CFS5) = 2.61

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREAR "V" GUTTER HYDRAULICS:
DEPTH{FEET) = 0.21 FLOOQD WIDTH(FEET) = 7.45
FLOW VELOCITY (FEET/SEC.) = 2.32 DEPTH*VELOCITY (FT*FT/SEC) = 0.49



LONGEST FLOWPATH FROM NCDE 31.00 TO NODE

14.00 =

557.00 FEET.
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FLOW PROCESS FROM NODE 14.00 TO NODE 14.00

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

IS5 CODE = 1

>>>>>AND COMPUTE VARICUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEFENDENT STREAM 2 ARE:

TIME OF CONCENTRATICHN (MIN.) = 10.99
RAINFALL INTENSITY (INCH/HR} = 1.44
AREA-AVERAGED Fm(INCH/HR) = 0.26
AREA-AVERAGED Fp(INCH/HR) = 0.26
AREA-AVERAGED Ap = 1.00
EFFECTIVE STREAM AREA (ACRES) = 2.36
TOTAL STREAM AREA (ACRES) = 2.36
PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.61
** CONFLUEMNCE DATA **
STREAM Q T Intensity Fp(Fm)} Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 24.47 18.62 1.064 0.27( 0.27) 1.00 34.2 10.00
2 2.61 10.59 1.440 0.26( 0.26) 1.00 2.4 31.00
RAINFALL INTENSITY AND TIME OF CONCENTRATICN BATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE *v*
STREAM Q Te Intensity Fp (Fm} Ap Ae HEADWATER
NUMBER (CEFS) {(MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 23,90 10.98 1.440 0.27( 0.27) 1.00 22.86 31.00
2 26.26 18.62 1.064 0.27( 0.27) 1.00 36.6 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PERK FLOW RATE (CFS) = 26.26 Tc(MIN.) = 18.62
EFFECTIVE AREA(ACRES) = 36.57 AREA-AVERAGED Fm({INCH/HR}) = 0.27

AREA-AVERAGED Fp (INCH/HR) = 0.27
TOTAL AREA(ACRES) = 36.6
LONGEST FLOWPATH FROM NODE 10.00 TO NODE

AREA-AVERAGED Ap =

14.00

1.00

= 1942.00 FEET.
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FLOW PROCESS FROM NODE 14.00 TC NODE 15.00

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>5ING COMPUTER-ESTIMATED PIPESIZE

IS CODE =

(HON-PRESSURE FLOW) <<<<<

S it b k) A8 -F 8 3 R 3 % R 3 2 %

ELEVATION DATA: UPSTREAM(FEET) = 596.00 DOWNSTREAM(FEET) = 580.00
FLOW LENGTH (FEET) = g8z2.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 17.58

ESTIMATED FIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CF5) = 26.26

PIPE TREAVEL TIME (MIN.) = 0.08 Tc(MIN.) = 18.69

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 15.00 = 2024.00 FEET.
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FLOW PRCCESS FROM NODE 15.00 TO NCDE 16.00 IS5 CODE = 81

>»>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 590.00
DOWNSTREAM NODE ELEVATION (FEET) = 578.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 29.00

"Y' GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.0580
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0500

PAVEMENT CROSSFALL(DECIMAL NOTATICN) = 0.00200
MAXIMUM DEPTH(FEET) = 3.00

* 2 YEAR RAINFALL INTENSITY {INCH/HR) = 1.057

SUBAREA LOSS RATE DATA(RMC II):

DEVELOPMENT TYPE/ 5Cs SOIL BRREAX Fp Ap s5CS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CHN

NATURAL GOOD COVER

"WOODLAND" B 0.01 0.30 1.000 55
SUBARER AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.30

SUBAREAR AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 26.26

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.23
AVERAGE FLOW DEPTH(FEET) = 0.1%8 FLOCD WIDTH (FEET) 126.320
"y" GUTTER FLOW TRAVEL TIME (MIN.) = 0.15 Te(MIN.) = 18.84
SUBAREA AREA (ACRES) = 0.01 SUBAREA RUNOFF (CFS) = 0.01
EFFECTIVE AREA(ACRES) = 36.58 RRER-AVERAGED Fm(INCH/HR) = 0.:27
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 1.00
TOTAL AREA (ACRES) = 36.6 PEAK FLOW RATE (CF3) = 26.26
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.18 FLOOD WIDTH(FEET) = 126.30

FLOW VELOCITY (FEET/SEC.) = 3.23 DEPTH*VELOCITY (FT*FT/SEC) = 0.58
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 2053.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 I5 CODE = 10

>>>>>MAIN-STREAM MEMCRY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 297.00

ELEVATICN DATA: UPSTREAM(FEET) = 698,30 DOWNSTREAM(FEET) = 693.50

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.683

® Z YEAR RAINFALL INTENSITY (INCH/HR) = 1.391

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS S0IL BRER Fp Ap sCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL POOR COVER

"GRASS" G 0.30 0.25 1.000 B6 11.68



SUBAREA AVERARGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1,000

SUBAREA RUNOFF (CF3) = 0.31

TOTAL AREA (ACRES) = 0.30 PEAK FLOW RATE (CFS) = 0.31
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FLOW PROCESS FROM NCDE 51.00 TO NODE 52.00 IS CODE = 81

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 693.50

DOWNSTREAM NODE ELEVATICHN (FEET) = 666.50

CHANNEL LENGTH THRU SUBAREA (FEET) = 1046.00

"y" GUTTER WIDTH (FEET) = 5.00 GUTTER HIKE(FEET) = 0.050

PAVEMENT LIP(FEET) = 0.010 MBNNING'S N = ,0150
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.20000
MAXIMUM DEPTH(FEET) = 3.00

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.0895
SUBAREA LOSS RATE DATA(AMC II):

DEVELOFMENT TYPE/ 3Cs SOIL ARER Fp Rp SCs5
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

"GRASS" c 2.50 0.25 1.000 86
SUEBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVICOUS AREAR FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.16
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.89
AVERAGE FLOW DEPTH(FEET) = 0.10 FLOOD WIDTH(FEET) = 5.44

"y* GUTTER FLOW TRAVEL TIME (MIN.) = 6.04 Tc(MIN.) = 17.72
SUBAREA AREA (ACRES) = 2.50 SUBAREA RUNOFT (CF3) = 1.90
EFFECTIVE AREA (ACRES) = 2.80 AREA-AVERAGED Fm(INCH/HR) = 0.25
AREA-RVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 1.00
TOTAL AREA (ACRES) = 2.8 PEAK FLOW BATE (CFS) = 2.13
END OF SUBAREA "V" GUTTER HYDRAULICS:
DEFTH (FEET) = 0.14 FLOOD WIDTH(FEET) = 5.7
FLOW VELOCITY (FEET/SEC.) = 3.62 DEPTH*VELOCITY (FT*FT/SEC) = 0.49
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 52.00 = 1343.00 FEET.
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FLOW PROCESS FROM NODE 52.00 TO NCDE 53.00 IS CCDE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<
UPSTREAM NODE ELEVATION (FEET) = 666,50

DOWNSTREAM MODE ELEVATION (FEET) = 606.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 357.00

"W" GUTTER WIDTH (FEET) = 5.00 GUTTER HIKE (FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S W = .0150

PAVEMENT CROSSFALL (DECIMAL MOTATION) = 0.20000

MAXIMUM DEPTH(FEET) = 3.00
% 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.064
SUBAREA LOSS RATE DATA(AMC II):
DEVELOFMENT TYFPE/ SCS S0IL AREA Fp Bp SC5
LAND USE GROUP (RCRES) (INCH/HR) (DECIMAL) CN

NATUBAL POOR COVER
"GRASS" A 0.03 0.40 1.000 87



NATURAL POOR COVER

"GRASS" B 1.53 0.320 1.000 78
WATURAL POOR COVER
"GRASS" c 1.16 0.25 1.000 BE
NATURAL POOR COVER
"GRAS3" D 0.08 0.20 1.000 B9

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.28
SUBARER AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.12

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 7.31

AVERAGE FLCW DEPTH(FEET) = 0.11 FLOOD WIDTH (FEET) = 5.48

"y" GUTTER FLOW TRAVEL TIME (MIN.) = 0.91 Te{MIN.) = 18.63

SUBAREA AREA (ACRES) = 2.80 SUBAREA RUNOFF (CFS) = 1.98
EFFECTIVE AREA{ACRES) = 5.60 AREA-AVERAGED Fm(INCH/HR) = 0.26
AREA-AVERAGED Fp(INCH/HR) = 0.26 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 5.6 PEAK FLOW RATE (CFS) = 4.03
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEETH(FEET} = 0.12 FLOCD WIDTH (FEET) = 5.62

FLOW VELOCITY (FEET/SEC.) = 7.86 DEPTH*VELOCITY (FT*FT/SEC) = 0.97
LONGEST FLOWFATH FROM NODE 50.00 TO NCDE 53.00 = 1740.00 FEET.
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FLOW PROCESS FROM NOCDE 53.00 TO NODE 16.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<
UPSTREAM NODE ELEVATION (FEET) = 606.00

DOWNSTREAM NODE ELEVATION (FEET) = 578.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 398.00

"Y¥" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE (FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0500

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.20000

MAXIMUM DEPTH(FEET) = 3.00

¥ 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.000

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPFE/ SC5 SOIL  AREA Fp Ap sCs
LAND USE GROUP (RCRES) (INCH/HR) |(DECIMAL) CN
NATURAL GOOD COVER
"WOODLAND" ) 0.65 0.40 1.000 25
NATURAL GOOD COVER
"WOODLAND" B 2.13 0.30 1.000 55
NATURAL GOOD COVER
"WOODLAND" c 1.04 0.25 1.000 70

SUBARER AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBARER AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CF5) = 5.23

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.10

AVERAGE FLOW DEPTH(FEET) = 0.30 FLOOD WIDTH(FEET) = 7.43

"y" GUTTER FLOW TRAVEL TIME (MIN.) = 2.14 Te(MIN.) = 20.77

SUBARER AREA (ACRES) = 3.82 SUBAREA RUNOFF (CFS) = 2.39
EFFECTIVE AREA(ACRES) = 9.42 AREA-AVERAGED Fm(INCH/HR) = 0.28
AREA-AVERAGED Fp (INCH/HR) = 0.28 ARER-AVERRGED Ap = 1.00

TOTAL AREA (ACRES) = 9.4 PEAK FLOW RATE (CFS) = 6.10

END OF SUBAREA "V" GUTTER HYDRAULICS:
DEPTH (FEET) = 0.33 FLOOD WIDTH (FEET) = 7.68



FLCW VELOCITY (FEET/SEC.) = 3:26 DEPTH*VELOCITY (FT*FT/SEC) = 1.07
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 16.00 = 2138.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 15 CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
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** MAIN STREAM CONFLUENCE DATA **

STREAM Q Te Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
| 6.10 20.77 1.000 0.28( 0.28) 1.00 9.4 50.00
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 16.00 = 2138.00 FEET.
*+ MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Te Intensity Fp(Fm) Rp Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 23.90 11.23 1.423 0.27( 0.27) 1.00 22.6 31.00
2 26.26 18.84 1.057 0.27( 0.27) 1.00 36.6 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 2053.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Te Intensity Fp(Fm) Ap he HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 29.14  11.23 1.423 0.27( 0.27) 1.00 837 31.00
2 32.23 18.84 1.057 0.27( 0.27) 1.00 45.1 10.00
3 30.45 20.77 1.000 0.27( 0.27) 1.00 46.0 50.00
TOTAL AREA(ACRES) = 46.0
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 32.23 Tc(MIN.) = 18.844
EFFECTIVE AREA(ACRES) = 45,13 AREA-AVERAGED Fm(INCH/HR} = 0.27
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 1.00
TOTAL AREA (ACRES) = 46.0
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 16.00 = 2138.00 FEET.
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FLCW PROCESS FROM WODE 16.00 TO NODE 16.00 15 CODE = 12

»>»>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 IS CODE = 91°

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION({FEET) = 578.00

DOWNSTREAM NODE ELEVATION (FEET) = 558.83

CHANNEL LEWGTH THRU SUBAREA (FEET) = 466.00

"y" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE (FEET) = 0.050
PRVEMENT LIP(FEET) = 0.010 MANNING'S N = .0500

PAVEMENT CROSSFALL (DECIMAL MNOTATION) = 0.20000

MAXIMUM DEPTH (FEET) = &.00

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.004

SUBAREA LOSS RATE DATA(AMC II):



DEVELOPMENT TYFE/ SCS S0IL AREAR Fp Ap SCs

LAND USE GROUP (RCRES) (INCH/HR) (DECIMAL) CH
NMATURAL GOOD COVER
"WOODLAND™ R 1.58 0.40 1.000 25
NATURAL GOOD COVER
"WOODLAND" B 0.24 0.30 1.000 55
NATURAL GOOD COVER
"WOODLAND" c 0.63 0.25 1.000 70

SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp{INCH/HR) = 0.35
SUBAREA AVERAGE PERVIOUS REBERA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 32.85

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4,44

AVERAGE FLOW DEPTH (FEET) = 0.86 FLOOD WIDTH(FEET) = 13.04

"y* GUTTER FLOW TRAVEL TIME (MIN.) = 1:78 Te(MIN.) = 20.59
SUBAREA AREA(ACRES) = 2.45 SUBAREA RUNOFF (CF5) = 1.44
EFFECTIVE AREA(ACRES) = 47.58 AREA-AVERAGED Fm(INCH/HR) = 0.28
AREA-AVERAGED Fp (INCH/HR) = 0.28 AREA-AVERAGED Ap = 1.00

TOTAL AREA (ACRES) = 483.5 PEAK FLOW RATE (CFS) = 32.23

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEFTH (FEET) = 0.8%6 FLOOD WIDTH(FEET) = 12.95
FLOW VELOCITY (FEET/SEC.} = 4.41 DEFTH*VELOCITY (FT*FT/SEC) = 3.7
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 17.00 = 2604.00 FEET.
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FLOW PROCESS FROM NODE 17.00 TO NOLE 17.00 IS CODE = 10
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FLOW PROCESS FROM NODE 40.00 TC NODE 41.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA AMALYSIS<<<<<

>>USE TIME-CF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 614.00

ELEVATION DATA: UPSTREAM(FEET) = 681.80 DOWNSTREAM(FEET) = 594.50

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**(,20
SUBAREA AMALYSIS USED MINIMUM Tec(MIN.) = 13.599
= 2 YERF. RAINFALL INTENSITY (INCH/HR) = 1,275
SUBAREA Tc AND LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ 5Cs SOIL ARER Fp Ap SCS Te
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL FAIR COVER

"CHAPARRAL, NARROWLEAF" A 0.33 0.40 1.000 55 13.60

NATURAL FAIR COVER

"CHAPARRAL, NARROWLEAF™ B 0.93 0.30 1,000 72 13.80

NATURAL FAIR COVER

"CHAPRRRAL, NARROWLERF™ C 1.30 0.25 1.000 81 13.60

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.29

SUBAREA AVERAGE PERVIOQUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 2.27

TOTAL AREA (ACRES) = 2.56 PEAK FLOW RATE (CFS) = 2.27
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FLOW PROCESS FRCM NODE 41,00 TO NQDE 42,00 IS CODE = 31
»>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>2>>05ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 594.50 DOWNSTREAM(FEET) = 567.10
FLOW LENGTH(FEET) = 131.00 MANNING'S N = 0.013

ESTIMATED PIPE DIARMETER(INCH) INCRERSED TO 8.000

DEPTH OQF FLOW IN 8.0 INCH PIPE IS 3.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 14.16

ESTIMATED PIPE DIAMETER {INCH) = g8.00 NUMBER OF PIPES = 1

PIPE-FLOW (CF5) = 2.27

PIPE TRAVEL TIME (MIN,.) = 0.15 Tc (MIN.) = 13.75

LONGEST FLOWPATH FROM NODE 40.00 TO NODE 42.00 = 745.00 FEET.
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FLOW PROCESS FROM NODE 42.00 TO NODE 42.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLCOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 21
»>»>>>>RATICNAL METHOD IMNITIAL SUBAREA ANALYSIS<<<<<
»>>USE TIME-OF-CONCENTRATION NCOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBARREA FLOW-LENGTH (FEET) = 322.00
ELEVATICON DATA: UPSTREAM(FEET) = 681.80 DOWNSTREAM(FEET) = 618.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.830
& 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.536
SUBAREA Tc AND LOSS BATE DATA(AMC 1IT):

DEVELOPMENT TYPE/ SC5 SOIL AREA Fp Ap 5C8 Te
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIM.)

NATURAL FAIR COVER

"CHAPARRAL, NARROWLEAF" B 0.20 0.30 1.000 72 9.83

NATURAL FAIR COVER

"CHAPARRAL, NARROWLEAF" c 2.51 0.25 1.000 81 9.83

SUBAREAR AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 13

TOTAL AREA (ACRES) = 2.71 PEAK FLOW RATE (CFS) = 3.13
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FLOW PROCESS FROM NODE 45.00 TO NODE 46.00 I5 CCDE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>U5ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM (FEET) = 615.00 DOWNSTREAM(FEET) = 609.29
FLOW LENGTH(FEET) = 306.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 7.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.17

ESTIMATED PIPE DIAMETER{INCH) = 12.00 NUMBER OF PIPES = 1




PIFPE-FLOW (CFS) = 3.13
PIPE TRAVEL TIME (MIN.) = 0.B3 Te(MIN.) = 10.66
LONGEST FLOWPATH FROM NODE 40.00 TO NODE 46.00 = 628.00 FEET.
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FLOW PROCESS FROM NODE 46.00 TO NODE 46.00 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
MAINLINE Tc(MIN.) = 10.66

] 2 YEAR PAINFALL INTENSITY (INCH/HR) = 1.466
SUBAREA LOSS RATE DATA (AMC II):

DEVELOFMENT TYPE/ S5CS SOIL ARER Fp Ap 5CS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL A 0.20 0.40 0.100 32
COMMERCIAL B 0.58 0.30 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.33
SUBAREA AVERAGE PERVIOUS ABER FRACTION, Ap = 0.100
SUBRRER AREA(ACRES) = 0.78 SUBAREA RUNOFT (CFS) = 1.01
EFFECTIVE AREA (ACRES) = 3.49 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREAR-AVERAGED Fp(INCH/HR) = 0.26 AREA-AVERAGED Ap = 0.80
TOTAL AREA(ACRES) = 3.5 PERK FLOW RATE (CFS) = 3.986
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FLOW PROCESS FROM NODE

46.00 TO NODE

47.00 I5 CODE 34

>>>2>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING CCMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM(FEET)

FLOW LENGTH (FEET) =
DEPTH OF FLOW IN
PIPE-FLOW VELOCITY (FEET/SEC.)
ESTIMATED PIPE DIAMETER (INCH)
PIPE-FLOW(CFS) = 3.96
PIFE TRAVEL TIME (MIN.) =
LONGEST FLOWPATH FROM NODE

168.00

0.
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FLOW PROCESS FROM NODE 47

STREAM FOR CONFLUENCE<<<<<

>>>>>DESIGNATE INDEPENDENT

9.0 INCH PIPE IS

571.50

608.29 DOWNSTREAM(FEET)
MANNING'S N = 0.013

4.8 INCHES

16.74
9.00

Il

1

NUMBER OF PIPES

17 10.82

47.00

Tc (MIN.)
40.00 TO NODE

72G6.00 FEET.

AR A R s R a2 SR E R R R R R R R R RS R R R

.00 TO WCDE 47.00 IS5 CODE 1

TOTAL NUMBER OF STREAMS 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM
TIME OF CONCENTRATION(MIN.) =

RAINFALL INTENSITY (INCH/HR) =
AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp(INCH/HR) =
AREA-RAVERAGED Ap 0.80

EFFECTIVE STREAM AREA (ACRES)
TOTAL STREAM AREA (ACRES)
PERK FLOW RATE (CFS) AT CONFLU
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FLOW PROCESS FROM NODE 48

1 ARE:

10.82

1.45
0.20
0.26
= 3.49

3.49
ENCE = 3.96
2t e i AR SRS R RS R E RS R
.00 TO NODE 48.50 IS5 CODE = 21



>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-CF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 52%9.00

ELEVATION DATA: UPSTREAM (FEET) = 628.80 DOWNSTREAM(FEET) = 582.00

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.476
i 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1,481
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOEMENT TYPE/ SCS SOIL AREA Fp Ap SC5 Te

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL POOR COVER

"CHAFARRAL, NARROWLEARF" . 1.10 0.40 1.000 71 10.48

NATURARL POOR COVER

"GRASS" B 0.4%9 0.30 1.000 78 10.48

SUBARER AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 0.37

SUBARRER AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBRBRER RUNOFF (CE3) = 1.59

TOTAL AREA(ACRES) = 1.59 PEAK FLOW RATE (CFS) = 1.589
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FLOW PROCESS FROM NODE 48.50 TO NODE 47.00 IS CODE = 31

ELEVATION DATA: UPSTREAM(FEET) = 577.00 DOWNSTREAM(FEET) = 57150
FLOW LEMGTH (FEET) = 132.00 MANNING'S N = 0.013
DEFTH OF FLOW IN 9.0 INCH PIPE IS 4.6 IMCHES

PIFE-FLOW VELOCITY (FEET/SEC.) = 1.09

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIEE-FLOW(CFS) = 1.5%

PIPE TRAVEL TIME (MIN.) = 0.31 Tc(MIN.) = 10.78

LONGEST FLOWPATH FROM NODE 48.00 TO HODE 47.00 = 661.00 FEET.
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FLOW PROCESS FROM NODE 47.00 TO NODE 47.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 10.79

RAINFALL INTENSITY (INCH/HR) = 1.46

AREA-AVERAGED Fm(INCH/HR) = 0.37
AREA-AVERAGED Fp (INCH/HR) = 0.37
AREA-AVERAGED Ap = 1.00
EFFECTIVE STREAM AREA (ACRES) = 1.59
TOTAL STREAM AREA (ACRES) = 1.59
PEAK FLOW RATE (CF5) AT CONFLUENCE = 1.59
** CONFLUENCE DATA **
STREAM o Tc Intensity Fp(Fm) Ap he HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 3.96 10.82 1.453 0.26( 0.20) 0.80 3.5 40.00



2 1..59 10.78 1.456¢ 0.37( 0.37) 1.00 1.6 48.00

RAINFALL INTENSITY AND TIME OF CONCENTEATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity  Fp(Fm) Ep Le HEADWATER
NUMBER [CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 5.55 10.79 1.456 0.30( 0.26) 0.86 8.1 48.00
. 5.55 10.82 1.453 0.30( 0.26) 0.86 5.1 40.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PERK FLOW BATE(CFS) = 2.55 Te (MIN.) = 10.82
EFFECTIVE AREAR(ACRES) = 5.08 AREA-AVERAGED Fm(INCH/HR) = 0.26
AREA-AVERAGED Fp(INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.86
TOTAL AREA (ACRES) = 3.1
LONGEST FLOWPATH FROM NODE 40.00 TO NODE 47.00 = 796.00 FEET.
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FLOW PROCESS FROM NODE 47.00 TO NODE 49,00 I5 CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 571.50 DOWNSTREARM(FEET) = 568.38
FLOW LENGTH (FEET) = 162.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = T.23

ESTIMATED PIPE DIAMETER (INCH)} = 15.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 5.55

FIFE TRAVEL TIME (MIN.) = 0.37 Tc(MIN.) = 11.20

LONGEST FLOWPATH FROM NODE 40.00 TO NODE 49.00 = 958.00 FEET.
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FLOW PROCESS FROM NODE 45.00 TO NODE 49.00 I5 CODE = 81

2>>>>>ADDITICN OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc{MIN.) = 11.20

" 2 YEARR RAINFALL INTENSITY (INCH/HR) = 1.425
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOEMENT TYPE/ SCS SOIL ARER Fp Ap 5CS5

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CHM

NATURAL FAIR COVER

"CHAPARRAL, NARROWLEAF" A 1.50 0.40 1.000 55
NATURAL FAIR COVER

"CHAPARRAL, NARROWLEAF" B 0.28 0.30 1.000 12
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.38
SUBAREAR AVERAGE PERVIOUS AREA FRACTION, a&p = 1.000
SUBARER AREA(ACRES) = 1.78 SUBAREA RUNOFF (CFS) = 1.67
EFFECTIVE AREA(ACRES) = .86 AREA-AVERAGED Fm(INCH/HR)}) = 0.2%9
AREA-RVERAGED Fp(INCH/HR) = 0.32 AREA-AVERAGED Ap = 0.90
TOTAL AREA (ACRES) = 6.9 PEAK FLOW RATE (CFS5) = 7.01
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FLOW PROCESS FROM NODE 49.00 TO NODE 42.00 I8 CODE = 31



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAR<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 568.38 DOWNSTREAM(FEET) = 567.10

FLOW LENGTH(FEET) = 28.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 10.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = g8.00

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.01

PIPE TRAVEL TIME (MIN.) = 0.12 Te(MIN.) = 11.32

LONGEST FLOWPATH FROM MODE 40.00 TO NODE 42.00 = 1016.00 FEET.
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FLOW PROCESS FROM NCDE 42.00 TO NODE 42.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STRERM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 7.02 11.28 1.419 0.32( 0.29) 0.90 6.8 48.00
2 7.01 11.32 1.416 0.32¢( 0.29%9) 0.90 6.9 40.00
LONGEST FLOWPATH FROM NODE 40.00 TO NODE 42.00 = 1016.00 FEET.
** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q TC Intensity Fp (Fm) Ap Be HEADWATER
NUMBER {CFS5) (MIN.) ({(INCH/HR) (INCH/HR}) (ACRES) NODE
1 2.27 13:75 1.266 0.29( 0.29) 1.00 2.6 40.00
LONGEST FLOWPATH FROM NODE 40.00 TO NODE 42.00 = 745.00 FEET.
** PRAK FLOW RATE TABLE **
STREAM Q Te Intensity Fp (Fm) Rp Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 9.17 11.28 1.419 0.31{ 0.2%) 0.92 8.9 48.00
2 9.17 11.32 1.416 0.31{( 0.23) 0.92 9.0 40.00
3 8.35 13.75 1.266 0.31( 0.29) 0.93 9.4 40.00
TOTAL AREA (ACRES) = 9.4
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 9.17 Tc{MIN.) = 11.281
EFFECTIVE AREA (ACRES) = 8.95 AREA-AVERAGED Fm(INCH/HR) = 0,29
RREA-AVERAGED Fp(INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.82
TOTAL AREA (ACRES) = 9.4
LONGEST FLOWPATH FROM NODE 40,00 TO NODE 42,00 = 1016.00 FEET.
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FLOW PROCESS FROM NODE 42.00 TO NODE 42.00 IS CODE = 12
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FLOW PROCESS FROM NODE 42.00 TO NODE 17.00 IS CODE = 31

»>>>>COMPUTE FIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>2>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 567.10 DOWNSTREAM(FEET) = 558,83
FLOW LENGTH(FEET) = 74.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) 15.66

ESTIMATED PIPE DIAMETER {INCH) 12.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 817
PIPE TRAVEL TIME (MIN.) = 0.08 Te{MIN.) = 11.36
LONGEST FLOWPATH FROM NODE 40.00 TO NODE 17.00 = 1090.00 FEET,
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FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Te Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 9.17 11.36 1.413 0.31( 0.29) 0.92 8.9 48.00
2 9.17 11.40 1.411 0.31( 0.29) 0.92 9.0 40.00
3 8.35 13.83 1.262 0.31( 0.29) 0.93 9.4 40,00
LONGEST FLOWPATH FROM NODE 40.00 TO NODE 17.00 = 1090.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 29.14 13.03 1.307 0.28( 0.28) 1.00 30.1 31.00
2 32.23  20.59 1.004 0.28( 0.28) 1.00 47.6 10.00
3 30.45 22.55 0.954 0.28( 0.28) 1.00 48.5 50.00
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 17.00 = 2604.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Te Intensity Fp(Fm) Ap he HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 37.22 11.36 1.413 0.29( 0.28) 0.98 35.2 48.00
2 37.24 11.40 1.411 0.29( 0.28) 0.98 35.3 40.00
3 37.76 13.03 1.307 0.29( 0.28) 0.98 39.4 31.00
4 37.82 13.83 1.262 0.28( 0.28) 0.98 41.4 40.00
5 38.38  20.59 1.004 0.28( 0.28) 0.99 57.0 10.00
3 36.15 22.55 0.954 0.28( 0.28) 0.99 57.9 50.00
TOTAL AREA(ACRES) = 57.9
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 38.38 Tc(MIN.) = 20.594
EFFECTIVE AREA (ACRES) = 57.00 AREA-AVERAGED Fm(INCH/HR) = 0.28
AREA-AVERAGED Fp (INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.99
TOTAL AREA (ACRES) = 57.9
LONGEST FLOWPATH FROM NODE 50,00 TO NODE 17.00 = 2604.00 FEET.
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FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 15 CODE = 12

»>>>>>CLEAR MEMORY BANEK # 1 <<<<<
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FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS5 CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARER<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 558.83 DOWNSTREAM(FEET) = 557.94
FLOW LENGTH (FEET) = 160.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = T.26

ESTIMATED PIFE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CEFS) = 38.38

PIPE TRAVEL TIME {MIN.) = Q.37 Tc(MIN.) = 20.98

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 18.00 = 2764.00 FEET.
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FLOW PROCESS FROM NCDE 18.00 TO NODE 18.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MATNLINE Te(MIN.) = 20.96

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 0.994
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ S5CS SOIL AREA Fp Ap 5Cs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CH
NATURAL GOOD COVER
"CHAPARRAL, BRORDLEARF" A L 0.40 1.000 31

SUBAREA AVERAGE PERVICUS LOSS5 RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTICON, ap = 1.000

SUBABEA AREA (ACRES) = LT SUBAREA RUNOFF (CFS) = 0.91
EFFECTIVE AREA(ACRES) = 58.71 AREA-AVERAGED Fm(INCH/HR) = 0.28
AREA-AVERAGED Fp (INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.9%

TOTAL AREA{ACRES) = 59.6 PEAK FLOW RATE (CFS) = 38.38

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF STUDY SUMMARY:

TOTAL RAREA (ACRES) = 59.6 TC(MIN.) = 20,96

EFFECTIVE AREA (ACRES) = 58.71 AREA-AVERAGED Fm(INCH/HR)= (.28

ARER-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.988

PEAK FLOW RATE (CFS) = 38.38

** PEAK FLOW RATE TABLE **

STRERM Q Te Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CF5) (MIN.} (INCH/HR) (INCH/HR) (RCRES) NODE
1 37.22 11.73 1.388 0.29( 0.29}) 0.98 36.59 48,00
2 37.24 11.77 1.385 0.29( 0.29) 0.98 37.0 40.00
3 37.76 13.39 1.286 0.29( 0.28) 0.98 41.1 31.00
4 37.82 14.20 1.243 0.29( 0.28) 0.98 43.1 40.00
5 38.38 20.%96 0D.894 0.28{ 0.28) 0.98 58.7 10.00
& 36.15 22.93 0.944 0.28( 0.28) 0.99 59.6 50.00
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END QF RATIONAL METHOD ANALYSIS
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WON-HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

{C) Copyright 1989-2007 Advanced Engineering Scftware (aes)
Ver., 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 949-474-19&0 FAX: 949-474-5315
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Problem Descriptions:
IRWD SITE

EXISTING OUTLET A

2 YEAR

%% NON-HCMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
BND LOW LOSS FRACTION ESTIMATIONS FOR AMC II:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 2.05 (inches)
SOILL-COVER AREL PERCENT OF SCS5 CURVE LOSS RATE
TYFE {(Acres) PERVIOQUS AREA NUMBER Fp{in./hr.) YIELD
1 59.860 895.00 83. 0.280 0.383
TOTAL ARER (Acres) = 59.60

AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.266

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.617
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SMALL AREA UNIT HYDROGRAPH MODEL
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(C) Copyright 1989-2007 Advanced Engineering Software (aes)
Ver. 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 949-474-1%60 FAX: 949-474=-5315
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Problem Descriptions:
IRWD SITE

EXISTING OUTLET A

2 YEAR

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.%0

TOTAL CATCHMENT AREA (ACRES) = 59.60

50IL-L0O55 RATE, Fm, {INCH/HR) = 0.266

LOW LOSS FRACTION = 0.617

TIME OF CONCENTRATION (MIN.) = 20.96

SMALL ARREA FEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED

RETURN FREQUENCY (YEARS) = 2
5-MINUTE POINT BAINFALL VALUE (INCHES) = 0.19
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.40
1-HOUR POINT BAINFALL VALUE (INCHES) = 0.53
3-HOUR FOINT BAINFALL VALUE (INCHES) = (.89
&6-HOUR POINT RAINFALL VALUE (INCHES) = 1.22
24-HOUR POINT RAINFALL VALUE (INCHES) = 2.05
TOTAL CATCHMENT RUNOFF WVOLUME (ACRE-FEET) = 4.02
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 5.17
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TIME VOLUME Q 0. 10.0 20.0 30.0 40.0
(HOURS) (AF) (CFS)
0.28 0.0076 0.66 i . .

Q
0.63 0.02867 0.66 Q i
0.98 0.0461 0.68 @ = : . F
1.33 0.0657 0.68 © :
1.68 D.0856 0.70 Q
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21.94 3.8777 0.82 @
22.29 3.%008 0.79 Q
22.64 3.9231 0.76 Q
22.99 3,5447 0.73 @
23.34 3.9655 0.71 Q
23.69 3.9858 0.69 Q
24.03 4.0054 0.67 Q
24 .38 4.0151 .00 @
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HYDROLOGY AND HYDROGRAPH
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

{c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 949-474-1960 FRX: 949-474-5315
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* IRWD SITE - ARER B *
* 2 YEAR EXISTING HYDROLOGY

=
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FILE NAME: IRWD(O2B.DAT
TIME/DATE OF STUDY: 10:46 03/09/2010
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USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

==*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TC USE FOR FRICTION SLOPE = 0.85
*DATA BANK RAINFALL USED

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATICNAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CRCOSSFALL: CURE GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (ET) (FT) SIDE / SIDE/ WAY {FT) (ET) (FT) AFT) (n)

L 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.03132 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONMSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 60.00 TC WODE 61.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-QF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBARER FLOW-LENWGTH (FEET) = 240.00
ELEVATION DATA: UPSTREAM(FEET) = 679.70 DOWNSTREAM(FEET) = 673.60



Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREAR ANALYSIS USED MINIMUM Tc(MIN.) = 5.675

» 2 YEAR RAINFALL INTENSITY (INCH/HR) = 2.105

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS S50IL AREA Fp Ap SCE Tc

LAND USE GROUP (ACEES) (INCH/HR) ({DECIMAL) CN (MIN.)

COMMERCIAL C 2.04 0.25 0.100 69 5.67

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 3.82

TOTAL RREA(ACRES) = 2.04 PEAK FLOW RATE (CES) = 3.82
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FLOW PROCESS FROM NODE 61,00 TO NODE 62.00 IS CODE = 31
22>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 673.60 DOWNSTREAM(FEET) = 637.00
FLOW LENGTH (FEET) = 540.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18£.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) 10.71

ESTIMATED PIPE DIAMETER (INCH) 18.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 3.82
PIPE TRAVEL TIME{MIN.) = 0.84 Tc(MIN.) = B.52
LONGEST FLOWPATH FROM NODE 60.00 TO NCDE 62,00 = 780.00 FEET.
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FLOW PROCESS FROM NODE €2.00 TO NODE 62.50 IS CODE = 81

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 637.00
DOWNSTREAM NODE ELEVATION(FEET) = 624.00
CHANNEL LENGTH THRU SUBRREA (FEET) = 62.00

"y" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION} = 0.12500
MAXIMUM DEPTH(FEET) = 3.00

d 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.926
SUBAREA LOSS RATE DATA{AMC II):

DEVELOFMENT TYPE/ 5CS SOIL AREA Fp Ap SCS5

LAND USE GROUP (RCRES) (INCH/HR) (DECIMAL) CHN

NATURAL POCR COVER
"GRASS" B 0.11 0.30 1.000 78
NATURAL POOR COVER
"GRASS" c 1.36 0.25 1.000 88
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBRRER AVERAGE PERVIOQUS AREA FRACTICN, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CES) = 4.93
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 9.35
AVERRGE FLOW DEPTH(FEET) = 0.12 FLOCD WIDTH(FEET) = 6.02
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 0.11 Tc (MIN.) = 6.63
SUBABRER AREA(ACRES) = 1.47 SUBABRER RUNOFF (CFS} = 2.21
EFFECTIVE AREA(ACRES) = 3.51 ARER-AVERAGED Fm(INCH/HR) = 0.12

AREA-AVERAGED Fp(INCH/HR) = 0.25 ARER-AVERAGED ap = 0.418



TOTAL AREA(ACRES) = 3.5 PEAK FLOW RATE (CFS) = 5.70

END OF SUBAREA "V" GUTTER HYDRARULICS:

CEPTH(FEET) = 0.13 FLOOD WIDTH(FEET) = 6.16
FLOW VELOCITY (FEET/SEC.) = 9.84 DEBTH*VELOCITY (FT*FT/SEC) = 1.30
LONGEST FLOWPATH FROM NODE 60.00 TO NODE 82.50 = 842 .00 FEET.
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FLOW PROCESS FROM NODE 62.50 TO NODE 63.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NCDE ELEVATICN (FEET) = 624,00

DOWNSTREAM WODE ELEVATION (FEET) = 613.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 192.00
"y" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MAMNING'S N = .0500
PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.12500
MAXIMUM DEFTH(FEET) = 3.00
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.778
SUBAREA LOSS BATE DATA(AMC II):
DEVELOPMENT TYPE/ S5CS S0OIL AREA Fp Ap SCS
LAND USE GROUP {ACRES) {INCH/HR} (DECIMAL) CN
WATURAL POOR COVER
"GRASS" B 1.41 0.30 1.000 78
NATURAL POOR COVER
"GRASS" C 3.92 0.25 1.000 g6

SUBAREA AVERAGE PERVIOUS LOSS BRATE, Fp{INCH/HR) = 0.26
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.31

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.23

AVERAGE FLOW DEPTH(FEET) = 0.41 FLOOD WIDTH(FEET) = 10.57

"¥" GUTTER FLOW TEAVEL TIME (MIN.) = 0.99 Tc (MIN.) = 7.62

SUBARER AREA(ACRES) = 5.33 SUBAREA RUNOFF (CFS) = 7.286
EFFECTIVE AREA ({ACRES) = B.B4 AREA-AVERAGED Fm(INCH/HR) = 0.21
AREA-AVERAGED Fp (INCH/HR) = 0.26 ARER-AVERAGED Ap = 0.78

TOTAL ARBER (ACRES) = 8.8 PEAK FLOW BATE (CF5) = 12.50
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET} = 0.47 FLOOD WIDTH (FEET) = 11.56

FLOW VELCCITY (FEET/SEC.) = 3.50 DEPTH*VELOCITY (FT*FT/SEC) = 1.65
LONGEST FLOWPATH FROM NODE 60.00 TO NODE 63.00 = 1034.00 FEET.
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FLOW PROCESS FROM NODE 63.00 TO NODE 64.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>US5ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 613.00 DOWNSTREAM(FEET) = &07.80
FLOW LENGTH (FEET) = 108.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 13.05

ESTIMATED PIPE DIAMETER(INCH) = 1B.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS} = 12.50

PIPE TRAVEL TIME (MIN.) = 0.14 Tc(MIN.) = 7.76




LONGEST FLOWPATH FROM NODE

60.00 TO NODE

64.00 = 1142.00 FEET.
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FLOW PROCESS FROM NODE 64.00 TO NODE

64.00 Is CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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MAINLINE Tec(MIN.) = 7.76

o 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1,759

SUBAREA LOSS RATE DATA (AMC II):

DEVELOEMENT TYPE/ SCS S50IL AREA Fp Ap SC3s

LAND USE GROUP (RCRES) (INCH/HR) (DECIMAL} CHN

NATURAL POOR COVER

"GRASS" B 0.01 0.30 1.000 78
NATURAL POOR COVER

"GRASS" c 0.77 0.25 1.000 g6
SUBRREA AVERAGE PERVIOUS LOSS RATE, Fp({INCH/HR) = 0.25
SUBRREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 0.78 SUBAREA RUNOFF(CFS) = 1.08
EFFECTIVE AREA (ACRES) = 9.62 AREA-AVERAGED Fm(INCH/HR) = 0.21
AREA-AVERAGED Fp (INCH/HR) = 0.26 AREAR-AVERAGED Ap = 0.81
TOTAL AREA(ACRES) = 9.6 PEAK FLOW RATE (CF3) = 13.41
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FLOW PROCESS FROM NODE 64.00 TO NODE

65.00 I5 CODE = 31

»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>2>>>2U5ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATICN DATA:
FLOW LENGTH(FEET) =

UPSTEERM (FEET) =
416.00

607.80 DOWNSTREAM(FEET) =
MANNING'S N

582.15
= 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 14.58

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = d
PIPE-FLOWI{CEFS) = 13.41

PIPE TREAVEL TIME (MIN.) = 0.48 Tc(MIN.) = 8.23

LONGEST FLOWPATH FROM NODE 60.00 TO NODE §5.00 = 1558.00 FEET.
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FLOW PROCESS FROM NODE 65.00 TO NODE

PEAK FLOW<<<<<

»>>>>ADDITION OF SUBAREA TO MATINLINE

65.00 IS CODE = 81

MAINLINE Tc(MIN.) = B.23
] 2 YEAR RAINFALL INTENSITY (INCH/HR) =

SUBARER LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCs 50IL AREA
LAND USE GROUP {ACRES)

NATURAL POOR COVER

"GRASS" B 0.9%

NATURAL POOR COVER

"GRASS" c Q.30

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =
SUBAREA RUNOFF (CFS) =
AREA-AVERAGED Fm(INCH/HR) =

1.29
10.91

SUBARER AREA(ACRES) =
EFFECTIVE AREA(ARCRES) =

1.700
Fp Rp SCS
(INCH/HR} (DECIMAL) CN
0.30 1.000 78
0.25 1.000 86
0.29

1.000
1.864
0.22



AREA-AVERAGED Fp (INCH/HR) = 0.26 AREA-AVERAGED Ap = 0.83
TOTAL AREA(ACRES) = 10.% PERK FLOW RATE (CFS5) = 14.54
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FLOW PROCESS FROM NODE 65.00 TO NODE 65.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = B8.23

RAINFALL INTENSITY (INCH/HR) = 1.70

BREA-AVERAGED Fm(INCH/HR) = 0.22
RRER-AVERAGED Fp(INCH/HR) = 0.26
AREA-AVERAGED Ap = 0.83

EFFECTIVE STREAM AREA (ACRES) = 10.91
TOTAL STREAM AREA (ACRES) = 10.91

PEAK FLOW RATE (CFS5) AT CONFLUENCE = 14.54
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FLOW PROCESS FROM NODE 70.00 TO NODE 71.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 572.00

ELEVATION DATA: UPSTREAM(FEET) = 644.70 DOWNSTREAM(FEET) = 593.80

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 14.518
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.228
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL ARER Fp Ap 5Cs Te
LAND USE GROUP {ACRES) (INCH/HR}) (DECIMAL} CN (MIN.)

NATURAL FAIR COVER

"GRASS" B 1.93 0.30 1.000 69 14,52

NATURAL FAIR COVER

"GRASS" c 0.97 0.25 1.000 79 14.52

NATUBAL FAIR COVER

"GRASS" D 0.04 0.20 1.000 84 14,52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.28
SUBRRER AVERAGE PERVIOQUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS5) = 2.50

TOTAL AREA(ACRES) = 2.594 PEAK FLOW RATE (CF3) = 2.50
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FLOW PROCESS FROM NODE 71.00 TO NODE 72.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM({FEET) = 589.80 DOWNSTREAM(FEET) = 583.00
FLOW LENGTH (FEET) = 266.00 MANNING'S N = 0.013

ESTIMATED FIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.69

ESTIMATED FIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
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PIPE-FLOW (CES) = 2.50
PIPE TRAVEL TIME (MIN.) = 0.66 Te (MIN.) = 15.18
LONGEST FLOWPATH FROM NODE 70.00 TO NODE 72.00 = 838.00 FEET.
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FLOW PROCESS FROM NODE 72.00 TO NODE 72.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MATINLINE PEAK FLOW<<<<<

MAINLINE Tg(MIN.) = 15.18
% 2 YEAR BRAINFALL INTENSITY (INCH/HR) = 1.187
SUBARER LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCs SOIL ARER Fp Ap SC5
LAEND USE GROUP (ACEES) (INCH/HR) (DECIMAL) CHN

NATURAL GOOD COVER

"GRASS" A 0.10 0.40 1.000 38
NATURAL GOOD COVER

"GRASS" B 1.19 0.30 1.000 61
NATURAL GOOD COVER
"GRASS" c 0.26 0.25 1.000 74
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBRREAR AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBRRER AREA (ACRES) = 1.55 SUBARER RUNOFF (CF3) = 1.25
EFFECTIVE AREA(ACRES) = 4.439 AREA-AVERAGED Fm{IMNCH/HR) = 0.29
AREA-AVERAGED Fp(INCH/HR) = 0.29 AREA-AVERAGED Ap = 1.00
TOTAL ARER (ACRES) = 4.5 PEAK FLOW RATE (CFS) = 3.67
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FLOW PROCESS FROM NODE 72.00 TO NODE 65.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>3>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 583.00 DOWNSTREAM(FEET) = 582.15
FLOW LENGTH(FEET) = 128.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4,57

ESTIMATED PIPE DIAMETER {INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CES) = 3.67

PIPE TRAVEL TIME (MIN.) = 0.47 Tc(MIN.) = 15.865

LONGEST FLOWPATH FROM NODE 70.00 TO NOLDE 65.00 = 966.00 FEET.
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FLOW PROQCESS FROM NODE 65.00 TO NODE 65.00 I5 CODE = 1
»>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF COWCENTRATION (MIN.) = 15.865
RAINFALL INTENSITY (INCH/HR) = 1.18
AREA-AVERAGED Fm{INCH/HR) = 0.29

AREA-AVERAGED Fp(INCH/HR) = 0(0.29
AREA-AVERAGED Ap = 1.00
EFFECTIVE STREAM AREA (ACRES) = 4.49



TOTAL STREAM AREA (ACRES) = 4.49

FEAK FLOW RATE (CFS) AT CONFLUENCE = 3.67
** COMFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Re HEADWATER
NUMBER {(CF5) (MIN.) (INCH/HR} (INCH/HR) (BCRES) NODE
1 14.54 8.23 1,700 0.26( 0.22) 0.83 10.9 60.00
2 3.67 15.65 1.176¢ 0.29( 0.29) 1.00 4.5 70.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREARM Q Tc Intensity Fp (Fm) Ap b1
NUMBER {CF5) (MIN.) (INCH/HR) (INCH/HR) (AC
1 17.61 8.23 1.700 0.27( 0.23) 0.88
2 13.07 15.65 1.176 0.27( 0.24) 0.88

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 17.81 Tc(MIN.) = B.23
EFFECTIVE AREA(ACRES) = 13.27 AREA-AVERAGED Fm(INC
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.
TOTAL AREA (ACRES) = 15.4

LONGEST FLOWPATH FROM NODE 60.00 TO NODE 65.00 =
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FLOW PROCESS FROM NODE 65.00 TG NCDE 66.00 IS COD
»>>>>>COMPFUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW

ELEVATION DATA: UPSTREAM(FEET) = 582.15 DOWNSTREAM (FEE
FLOW LENGTH(FEET) = 278.00 MANNING'S W = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.7 INCHES
BPIPE-FLOW VELOCITY (FEET/SEC.) = 16.06

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES
PIPE-FLOW (CFS5) = 17.61

PIFE TRAVEL TIME (MIN.) = 0.29 Tc(MIN.) = 8.52
LONGEST FLOWPATH FROM NODE 60.00 TO NODE 66.00 =
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FLOW PROCESS FROM NODE 66.00 TO NODE 67.00 IS COD

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

2 HEADWATER

RES) NODE
13.3 60.00
15.4 70.00

H/HR} = 0.23
B6

1558.00 FEET.

Tk ok ok ook ok ko ke

E = 31

| gagae

Ty = 563.50

= 1

1836.00 FEET.

o ek ok ok o o ok o o W ok ok e

E= 31

2>2>>>2U5ING COMPUTER-ESTIMATED PIPESIZE (NOW-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM({FEET) = 563.50 DOWNSTREAM(FEET) = 562.00

FLOW LENGTH (FEET) = 185.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.6 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 7.14

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES
PIPE-FLOW(CF3) = 17.61

PIPE TRAVEL TIME (MIN.) = 0.43 Tc (MIN.) = 8.95
LONGEST FLOWPATH FROM NODE 60.00 TO NODE 67.00 =

o g s e et AN P N SO S ST s e = — o

= 1

2021.00 FEET.

END OF STUDY SUMMARY:
TOTAL RREA (ACRES) = 15.4 TCI(MIN.) = 8.95



EFFECTIVE AREA(ARCRES) = 13.27 AREA-AVERAGED Fm(INCH/HR)= 0.23

AREAR-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.862
PEAK FLOW RATE (CFS) = 17.61
** PERK FLOW RATE TABLE **
STREAM Q Te Intensity EFp (Fm} Ap Ae HEADWATER
NUMBER (CF5) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 17.861 8.385 1.620 0.27( 0.23) 0.86 13.3 60.00
2 13.07 16.43 1.144 0.27( 0.24) 0.88 15.4 70.00

e e e e e 8 b 8.8 8 4. 2 8 3 3 8 3t ¢ 3 3 R 3 % 2 % 8 = = =

o -t - 2 f-f - 0 -2 2 p 4 B 0 § 4 .8 2 8 0.5 8 3 3 3 3 8.3 R 3. 1 8 3 i = 3

END OF RATIOWAL METHOD ANALYSIS
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NON-HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS
(C) Copyright 1989-2007 Adwvanced Engineering Software (aes)
Ver, 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 949-474-1960 FAX: 949-474-5315
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Froblem Descriptions:
IRWD SITE

EXISTING QUTLET B

2 YEAR

== e e EeT RS TS EaamaaEn

*** NON-HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC II:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 2.05 (inches)
SOIL-COVER ARER PERCENT OF SCS CURVE LOSS RATE
TYFE {Acres) PERVIQUS AREA NUMBER Fpi{in./hr.) YIELD
b 15.40 85.00 B3. 0.270 0.383
TOTAL AREA (Acres) = 15.40

AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.257

AREA-AVERAGED LOW LOSS FRACTION, ¥ = 0.617
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SMALL AREA UNIT HYDROGRAPH MODEL

_____________ _—==s====== EEEEETEEEEE=

(C) Copyright 1989-2007 Advanced Engineering Software (aes)
Ver. 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, Califernia 92606
PH: 949-474-18960 FAX: 949-474-5315
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Problem Descriptions:
IRWD SITE

EXISTING QUTLET B

2 YEAR

RATIONAL METHOD CALIBRATION COEFFICIENT = (.85

TOTAL CATCHMENT ARER (ACRES) = 15.40

SQIL-LOSS RATE, Fm, (INCH/HR) = 0.257

LOW LOSS FRACTION = 0.617

TIME OF CONCENTRATION (MIN.) = 8.95

SMALL AREA PEARK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY" BAINFALL VALUES ARE USED

RETURN FREQUENCY (YERRS) = 2
5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.19
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.40
1-HOUR PCINT RAINFALL VALUE (INCHES) = (.53
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.8%9
6-HOUR POINT RAINFALL VALUE (INCHES) = 1.22
24-HOUR POINT RAINFALL VALUE (INCHES) = 2.05
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 0.88

I
=
(221
Ln

TOTAL CATCHMENT SOIL-LOSS VOLUME (ARCRE-FEET)

LA A RS S SRR RSt Rt R Rttt RSl E RS R RS RS R R R R R R

TIME VOLUME Q 0. 5.0 10.0 15.0 20.0
{HOURS) (AF) (CFS)

0.04 0.0000 0.00 Q i 5 . .
0.19 0.0010 0.16 @ f i ¥ i
0.34 0.0030 0.16 Q § i .
0.49 0.0050 0.16 Q . ' ‘
0.64 0.0070 0.16 Q . . i
0.79 0.0080 0.16 @ . .
0.%3 0.0110 0.17 ¢ a
1l.08 0.0131 0.17 @ ; . ‘

1.23 0.0152 0.17 @ . .
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18.39 0.8753 0.35: 'Q
18.54 0.8796 0.34 ©
18.68 0.8837 0.33 @
18.83 0.8877 0.32 ¢
18,58 0.8915 0.31 0
18.13 0.8952 0.30 Q
19.28 0.8988 0.29 Q
19.43 0.9023 0.28 @
19.58 0.9057 0.27 Q@
19.93 0.3090 0.26 Q
19.88 0.9122 0.26 @
20.03 0.9153 0.25 @
20.18 0.9184 0.25 Q
20.33 0.9214 0.24 ¢
20.48 0.5243 0.23 @
20.62 0.8271 0.23 @Q
20.77 0.9300 0.23 Q
20.92 0.9327 0.22 Q
21.07 0.9354 0.22 §
21.22 0.9380 0.21 ©
21.:37 0.94086 a2l g
21:52 0.9432 0.21 ¢
21.67 0.9457 0.20 ¢
21l.82 0.9482 0.20 @
21.97 0.38506 0.20 Q
22.12 0.9530 0.19 Q
22.27 0.9553 0:19 @
22.41 0.957¢6 0.19 @Q
22.56 0.9599 0.18 Q@
22.71 0.9622 0.18 0

0. 0 Q

0. 0 Q

0. 0 Q

0. 0 Q

0. 0 Qo

0. 0 Q

0. 0 Q

D. 0 Q

0. 0 Q

D. (4] Q



AREA OFFSITE 8
2 YEAR HYDROLOGY
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c}) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 926086
PH: 945-474-1960 FAX: 949-474-5315

Fhkdkrkkhk kAt h ki ik wwi DESCRIPTIGN DE‘ STUDY LSS LRSS SRS SRR RS E ST

* IRWD SITE -ARER OFF-SITE 8 TO TRACT 15594 *
*

* 2 YEAR EXISTING HYDROLOGY
W

ddkkkkhkhkdkdkkkkkdhkdbkdkhkthkrh bk bhhdhkddkdd b drdd bbbtttk dddrdhbrthtdhrddhardrhn

FILE NAME: IRW0Z0S58.DAT
TIME/DATE OF STUDY: 11:08 03/09/2010

Lt e 4 b B 4 b 4 0 8 1 F B 1 8 2 i J1 Lt L L1 3 1t 2t 2 - =+ + = =+ =+ttt + ¢+ ¢ 4-% 4 F 0 ¥ 5 F 1 F & F F 1 T 5 = 3 21

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

EEaEaE B it s 1 f ¢ 1 b 8 0 8 4 i 8 1 3 1 1 = 1 1t - - = 3 % 2 — =======

-—*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YERR) = 2.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = g8.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.E5
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATICHNAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURE GUTTER-GECMETRIES: MANNING
WIDTH CROSSFALL 1IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NG, (ET) (FT) SIDE / SIDE/ WAY {ET) (FT} (FT) {FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
2 14.0 9.0 0.020/0.020/0.050 0.33 1.50 0.0313 0.125 0.0180

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.33 FEET
as (Maximum Allowable Street Flow Depth) - {Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TC THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

s b S AR AR RS RE R R RS R R S R e R R R R R T ]

FLOW PROCESS FROM NCDE 90.00 TO NODE 91.00 IS CODE = 21
>>>>>RATIONAL METHCD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NCMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 332.00

ELEVATION DATA: UPSTREAM(FEET) = £93.40 DOWNSTREAM(FEET) = 625.00




Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA AMALYSIS USED MINIMUM Te{MIN.) = 13,076

= 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.304
SUBAREA Tc AND LOSS RATE DATA(AMC 1II):
DEVELOBMENT TYEE/ SCS S0IL ARER Fp Ap 3Cs Tec

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.}

NATURAL GOOD COVER

"OPEN BRUSH" C 2.68 0.25 1.000 15 13.08

WATURAL GOOD COVER

"OPEN BRUSH" o 1.62 0.20 1.000 81 13.08

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23
SUBAREA AVERAGE PERVIOUS ARER FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 4.15

TOTAL AREA(ACRES) = 4.30 PEAK FLOW RATE (CFS) = 4.15
END OF STUDY SUMMARY:

TOTAL ARRER (ACRES) = 4.3 TC(MIN.) = 13.08

EFFECTIVE AREA(ACRES) = 4.30 ARER-AVERAGED Fm(INCH/HR)= 0.23
AREA-AVERAGED Fp(INCH/HR) = 0.23 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE (CFS) - 4.15

===== = T e T 1 e e e e e e

END OF RATIONAL METHOD ANALYSIS




AREA OFFSITE 9
2 YEAR HYDROLOGY
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM FPACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

{c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

Fusceoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 949-474-1960 FAX: 949-474-5315

eSS SR SRS SR SRR RS DESCRIFTIGN OF STUDY L EE A S LR RS R AR R R R R R R R R &SN

* IRWD SITE - AREA OFF-SITE 9 TO OFF-SITE AREA

* 2 YEAR EXISTING HYDROLOGY
ar
e T T S T Lt st et eI T e a2 2 s e T e s e R e e e T e TS e S B

FILE NAME: IRW020S9.DAT
TIME/DATE OF STUDY: 11:16 03/09/2010

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

.- . 3+ 3 ¢ 8+ ¢ 3 3 38 2 2 8 3 £ 8 3+ 3 % S 3t B 3. 8. R 40 % & 4. 8 8 % 8 @ 8 4 % 4 r 3 f §- & P -t -t 22}

-=-*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEARR) = 2.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 8.00

SPECIFIED PERCENT OF GHADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.85
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CUREB GUTTER-GECMETRIES: MANNING
WIDTH CROSSFALL IN- / QUT-/PARK- HEIGHT WIDTH LIP HIKE FARCTOR

NO. (FT) (ET) SIDE / SIDE/ WAY (ET) (FT) (FT) (ET) (n)

B Lt 8 4 )} = TN == EEEEE ST e e e e

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*UJSER=-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

LA A A AR SRR R R R RS RS d Rt XRS Rt it AR S ER RN R LR E)

FLOW PROCESS FROM NODE 95.00 TO NODE 96.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA AMALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 587.00
ELEVATION DATA: UPSTREAM(FEET) = 700.00 DOWNSTREAM(FEET) = 660.00



Te = K+ [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 20.452

i 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.007

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ S5CS S50IL BRREA Fp Ap 8SCs Te
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL GOOD COVER

"OPEN BRUSH" c 2.02 0.25 1.000 75 20.49

NATURAL GOOD COVER

"OPEN BRUSH" D 0.08 0.20 1.000 81 20.49

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOCETF (CFS} = 1.43

TOTAL AREA(ACRES) = 2.10 PEAK FLOW BATE (CF5) = 1.43

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) o 2.1 TC(MIN.} = 20.49

EFFECTIVE AREA(ACRES) = 2.10 AREA-AVERAGED Fm(INCH/HR)= 0.25

AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE (CFS) = 1.43

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERICHN)

{c) Copyright 1583-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Bnalysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 945%-474-1960 FAX: 9459-474-5315

Kk E kR A NA AR AN RN AR N AN RNk Gk k DESCRIPTION OF STUDY *hddddsehskdheskhddkedok bk s hh sk
* IRWD LAKE FOREST SITE
* PROPOSED 2 YEAR HYDROLOGY
* RESIDENTIAL AREA - A

N d koo ke bRk ek Rk kR Rk Rk kR kR kR R R R kR A kR kR d ok kA ke R

FILE NAME: IRWO2A.DAT
TIME/DATE OF STUDY: 13:07 03/09/2010
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USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

== S i e e T e - a8 8 B3 8 4 F-0 F R-3_F 8 3 8 -3 B 4 ) F-8_L1 R % 3

——*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STCORM EVENT (YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMARL) TQO USE FOR FRICTICN SLOPE = (.85
*DATA BANK RAINFALL USED*

*BNTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURE GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- |/ OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT} (n)

X 18.0 13.0 0.020/0.020/0.020 0.42 1.50 0.0313 0.125 0.0150

GLOBAL STREET FLOW-DEPTH COMNSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 ([(FT*FT/5)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAR
OR EQUAL TO THE UPSTREAM TRIBUTARY FPIPFE.™*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FEkhk kA kb kdkkdrr bk rdhddhh bbbk rd ket ek d vk b d ke r ks

FLOW PROCESS FROM NODE &€.00 TO NGDE 7.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

£ ===== EEEES i e e e e R R b R

INITIAL SUBAREA FLDW-LEHGTHEFEET} = 295.00
ELEVATION DATA: UPSTREAM(FEET) = 692.10 DOWNSTREAM(FEET) = 689.30




Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]*+*0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.5998

o 2 YEAR BRINFALL INTENSITY (INCH/HR) = 1.729
SUBAREA Tc AND LOSS RATE DATA (BMC II):
DEVELOFMENT TYEE/ SCS S50IL AREA Fp Ap 5C5 Tec

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"11+ DWELLINGS/ACRE" G 1.97 0.25 0.200 69 8.00

SUBARREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBRRER AVERAGE PERVIOQUS AREA FRACTION, Ap = 0.200

SUBARER RUNOQFF (CFS) = 2.98

TOTAL AREA (ACRES) = 1.97 PEAK FLOW RATE (CF3) = 2.98

FhEF A FTRAEIA A ETA AT A A F R b bEd ek At ARk hdhddrd kT kA rdrd bbb ke dk

FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 56

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRO SUBAREA<<<<<
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ELEVATION DATA: UBSTREAM(FEET) = 689.30 DOWNSTREAM (FEET) = 6B3.80
CHANNEL LENGTH THRU SUBAREA (FEET) = 320.00 CHANNEL SLOFE = 0.0172
GIVEN CHABNNEL BASE(FEET) = 120.00 CHANNEL FREEBOARD(FEET) = 0.1

"Z" FACTOR = 0.100 MANNING'S FACTOR = 0.030

*ESTIMATED CHANNEL HEIGHT (FEET) = 0.17

i 2 YERR RAINFALL INTENSITY{INCH/HR) = 1.289
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ 5CS S0IL AREA Fp Ap 5CS

LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CHN

RESIDENTIAL

"11+ DWELLINGS/ACRE" = 7410 0.25 0.200 69
SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.200
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS5) = &.99
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.00
AVERAGE FLOW DEPTH(FEET) = 0.086 TRAVEL TIME (MIN.) = 5:33
Tc(MIN.) = 13.33

SUBAREA AREA (ACRES) = i Fr SUBAREA RUNOFF (CFS) = T.92
EFFECTIVE AREA(ACRES) = 9.07 AREA-AVERAGED Fm(INCH/HR) = 0.05
BREAR-AVERAGED Fp (INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20
TOTAL AREA (ACRES) = 9.1 PEAK FLOW RATE (CFS5) = 10.12
GIVEN CHANNEL BASE(FEET) = 120.00 CHANNEL FREEBOARD(FEET) = 0.1

"Z"™ FACTOR = 0.100 MANNING'S FACTOR = 0.030

*ESTIMATED CHANNEL HEIGHT (FEET) = 0.1
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY (FEET/SEC.) = 1.15
LONGEST FLOWPATH FROM WODE 6.00 TO NCDE g.00 = €15.00 FEET.
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FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 31
>>>»>>COMPUTE FIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>US5ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 676.70 DOWNSTREAM(FEET) = 654.30
FLOW LENGTH (FEET) = 510.00 MENNING'S W = 0.013

ESTIMATED PIPE DIAMETER (INCH) INMCREASED TO 18.000




DEPTH OF FLCW IN 18.0 INCH PIPE IS 9.0 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 11.48

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER: OF PIPES = 1
PIPE-FLOW (CF3) = 10.12

PIPE TRAVEL TIME (MIN.) = 0.74 Tc(MIN.) = 14.07

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 9.00 = 1125.00 FEET.
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FLOW PROCESS FROM NODE 9.00 TO NODE .00 IS CODE = 1

»>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATICON(MIN.) = 14.07

RAINFALL INTENSITY (INCH/HR) = 1.25
AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25
AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 9.07
TOTAL STREAM AREA{ACRES) = 9.07

PEAK FLOW RATE (CFS) AT CONFLUENCE = 10.12
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FLOW PROCESS FROM NCDE 10.00 TO NODE 11.00 I5 CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREAR ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 186.00
ELEVATION DATA: UPSTREAM(FEET) = 691.00 DOWNSTREAM(FEET) = 682.00

Tec = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]1**0.20
SUBARER ANALYSIS USED MINIMUM Tec (MIN.) = 6.487

* 2 YERR RAINFALL INTENSITY (INCH/HR) = 1.94%9
SUBARER Tc AND LOSS RATE DATA (AMC II):
DEVELOPMENT TYPE/ SCS S0IL AREA Fp Ap SCS Tc

LAND USE GROUP (ARCRES) (INCH/HR} (DECIMAL) CN (MIN.)

RESIDENTIAL

"11+ DWELLINGS/ACRE" c 0.75 0.25 0.200 69 6.49

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, aAp = 0.200

SUBAREA RUNOFF (CFS) = 1.28

TOTAL AREA (ACRES) = 0.75 PEAK FLOW RATE (CF3) = 1.28
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FLOW PROCESS FROM NODE 11.00 TC NODE 12.00 IS CODE = 81

»>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 6.49
® 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.949
SUBABER LOSS RATE DATA (AMC II):
DEVELOPMENT TYPE/ SCS S0IL AREA Fp Ap SCs
LAND USE GROUP (RCRES) {(INCH/HR) (DECIMAL) CN
RESIDENTIAL

"11+ DWELLINGS/ACRE" C 0.98 025 0.200 69



SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERRGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA (ACRES) = 0.93 SUBAREA RUNOFF (CF3) = 1.68
EFFECTIVE AREA (ACRES) = 1.73 AREA-AVERAGED Fm(INCH/HR) = 0.05
BREAR-AVERAGED Fp(INCH/HR}) = (.25 AREA-AVERAGED ap = 0.20

TOTAL AREA (ACRES) = P PEAK FLOW RATE(CFS) = 2.96
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FLOW PROCESS FROM NODE 12,00 TO NODE 9.00 I5 CODE = 31
»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>U5ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 654.70 DOWNSTREAM(FEET) = 654.30
FLOW LENGTH(FEET) = 80.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEETH OF FLOW IN 18.0 INCH PIPE IS 8.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.73

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CF5) = 2.96

FIPE TRAVEL TIME(MIN.) = 0.3 Tc (MIN.) = 6,84

LONGEST FLOWPATH FROM NODE 10.00 TC NCDE 9.00 = 266.00 FEET.
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FLOW PROCESS FROM NODE 9.00 TO NODE 9.00 IS CODE = 1
»>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

»>>>>AND COMPUTE VARIOUS CONFLUENCED STREARM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATIOHN (MIN.) = &.84

RAINFALL INTENSITY (INCH/HR} = 1.88

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA(ACRES) = 1.73

TOTAL STREAM AREA (ACRES) = 1.73

PEAK FLOW RATE (CFS5) AT CONFLUENCE = 2.96

** CONFLUENCE DATA **

STREAM Q Te Intensity Fp(Fm) Ap Re HEADWATER

NUMEBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 10.12 14.07 1.250 0.25( 0.05) 0.20 9.1 6.00
2 2.96 6.84 1.890 0.25¢( 0.05) 0.20 1.7 10.00

BAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULZ USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Te Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 10.51 6.84 1.890 0.25( 0.05) 0.20 6.1 10.00
2 12.05 14.07 1.250 0.25( 0.05) 0.20 10.8 6.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PERK FLOW RATE (CFS) = 12.05 Te(MIN.) = 14.07



EFFECTIVE ARER (ACRES) = 10.80 AREA-AVERAGED Fm(INCH/HR} = 0.05
RREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20

TOTAL AREA (ACRES) = 10.8

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 9.00 = 1125.00 FEET.
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FLOW PROCESS FROM NODE 9.00 TO NODE 13.00 15 CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTRERM(FEET) = 654.30 DOWNSTREAM(FEET) = 652.00
FLOW LENGTH(FEET) = 450.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.4 INCHES

PIFE-FLOW VELOCITY (FEET/SEC.) = 5.28

ESTIMATED BPIPE DIAMETER(INCH) = 24.00 NUMBER OF PIFES = 1

PIFE-FLOW (CFS) = 12.05

PIPE TRAVEL TIME(MIN.} = 1.42 To(MIN.) = 15.4%9

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 13.00 = 1575.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TC NCDE 13.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
TOTAL NUMBER OF STREARMS = 2

CONFLUENCE VALUES USED FOR INDEFENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 15.49

RAINFALL INTENSITY (INCH/HR) = 1.18

AREA-ARVERAGED Fm(INCH/HR} = 0.05

ARER-AVERAGED Fp(INCH/HR) = 0.25
AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 10.80
TOTAL STREAM BRREA(ACRES) = 10.80

PEAK FLOW RATE (CFS) AT CONFLUENCE = 12.05
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FLOW PROCESS FRCOM NODE 14.00 TO NODE 15.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBARER ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH{FEET) = 279.00

ELEVATION DATA: UPSTREAM(FEET) = 688.90 DOWNSTREAM(FEET) = 686.00

Tgc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.,20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 7.681

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.76%

SUBAREAR Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS S0IL AREA Fp Ap SCs Te
LAND USE GROUP (RCRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"11l+ DWELLINGS/ACRE" c 0.98 0.25 0.200 69 7.68

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREAR AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF (CF5) = 1.52

TOTAL AREA (ACRES) = 0.98 PEAK FLOW RATE (CFS5) = 1.52
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FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CCDE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tec(MIN.) = 7.68

# 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.768

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 8CS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CHN

RESIDENTIAL

"11+ DWELLINGS/ACRE" c 4.48 0.25 0.200 69
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA ARER (ACRES) = 4.48 SUBAREA RUNOFF(CFS) = 6.93
EFFECTIVE AREA (ACRES) = 5.46  AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20

TOTAL AREA (ACRES) = 5.5 PEAK FLOW RATE(CFS) = 8.45
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FLOW PROCESS FROM NODE 16.00 TG NCDE 13.00 IS5 CCDE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARREA<<<<<
»>>>>>0SING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 676.50 DOWNSTREAM(FEET) = 652.00
FLOW LENGTH(FEET) = 140.00 MANNING'S N = 0,013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS5 5.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 18.11

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = i

PIPE-FLOW (CFS) = 8.45

PIFPE TRAVEL TIME (MIN.) = 0.13 Te (MIN.) = 7.81

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 13.00 = 419.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13,00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEFENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.81

RAINFALL INTENSITY (INCH/HR) = 1.75

BRREA-ARVERAGED Fm(INCH/HR) = 0.05

AREA-ARVERAGED Fp(INCH/HR) = 0.25

BREA-RVERAGED Ap = 0.20

EFFECTIVE STREAM AREAR (ACRES) = 5.48

TOTAL STREAM ARFA (ACRES) = 5.46

PEAK FLOW RATE (CF5) AT COMFLUENCE = 8.45

** CONFLUENCE DATA **
STREAM Q Te Intensity Fp (Fm) Ap he HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (RCRES) HNODE

1 10.51 8.30 1.692 0.25( 0.05) 0.20 6.1 10.00



1 12.05 15.48 1.183 0.25( 0.05) 0.20 10.8 6.00
2 8.45 T.81 1.752 0.25( 0.05) 0.20 A 14.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STRERMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CES) (MIM.) (INCH/HR) (INCH/HR} {ACRES) NODE
1 18.70 7.81 1.752 0.25( 0.05) 0.20 11.2 14.00
2 18.65 8.20 1.692 0.25( 0.05) 0.20 11.86 10.00
3 17.67 15.49 1.183 0.25( 0.05) 0.20 16.3 6.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 18.70 T (MIN.) = 7.81
EFFECTIVE ABEA[ACRES) = 11.24 AREA=-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20
TOTAL AREA(ACRES} = 16.3
LONGEST FLOWPATH FRCM NODE 6.00 TO NODE 13.00 = 1575.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NCDE 17.00 IS CODE = 31
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»2>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOH!{{({{

ELEVATION DATA: UPSTREHM{FEETJ = 552 00 DOWNSTREAM(FEET) = 648.00
FLOW LENGTH{FEET) = 280.00 MANNING'S W = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = B.71

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER CF PIPES = 1
PIPE-FLOW (CFS) = 18.70

PIPE TREAVEL TIME (MIN.) = 0.54 Tec(MIN.} = 8.35

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 17.00 = 1855.00 FEET.
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FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 1

TOTAL WNUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 8.35

RAINFALL INTENSITY (INCH/HR) = 1.69

AREA-AVERAGED Fm({INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25
ARER-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 11.24
TOTAL STRERM AREA (ACRES) = 16.26

PEAK FLOW RATE(CFS5) AT CONFLUENCE = 18.70
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FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-QF-CONCENTRATION NOMOGRAPH FCOR INITIAL SUBAREA<<
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 216.00
ELEVATION DATA: UPSTREAM(FEET) = 667.00 DOWNSTREAM(FEET) = 663.00

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)}]**0.20
SUBARRER ANALYSIS USED MINIMUM Tc(MIN.) = 5.796
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 2.080
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SC5 SOIL BREA Fp hp SCS5 Te
LAND USE GROUP (ACRES} (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.37 0.20 0.100 75 5.80
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBRREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBRREA RUNOFF(CFS) = 0.69
TOTAL AREA(ACRES) = 0.37 PEAK FLOW RATE (CFs5) = 0.69
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FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 IS CODE = B1

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 5.80
¥ 2 YERR BRAINFALL INTENSITY (INCH/HR) = 2.080
SUBRREA LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCS SOIL ARER Fp Ap SCs
LAND USE GROUP (RCRES) (INCH/HR) (DECIMAL) CHN
COMMERCIAL D 1.335 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.35 SUBAREAR RUNOFF (CFS) = 250
EFFECTIVE AREA(ACRES) = L. 12 AREA-AVERAGED Fm(INCH/HR) = 0.02
ARER-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.7 PERK FLOW RATE (CFS) = 3.18
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FLOW PROCESS FROM NODE 20.00 TO NODE 17.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 654.50 DOWNSTREAM(FEET) = 648,00
FLOW LENGTH(FEET) = 510.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.7 INCHES

PIPE-FLOW VELCCITY (FEET/SEC.) = 2.37

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.19

FIPE TRAVEL TIME (MIN.) = 1.58 Tc(MIN.) = 7.38

LONGEST FLOWPATH FROM NCDE 18.00 TO MODE 17.00 = 726.00 FEET.

LSS E R RS A ARt a sttt SR REEEREEEEEEE AR RS SRR R RE S LD

FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

2>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMEBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:




—

TIME OF CONCENTRATION (MIN.) 7.38

RAINFALL INTENSITY (INCH/HR) = 1.81

RREAR-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp(INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 172

TOTAL STREAM AREA{ACRES) = 1.72

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.19

** CONFLUENCE DATA **

STREARM 2 Tc Intensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (RCRES) NODE
1 1g.70 8.35 1.687 0.25( 0.05) 0.20 11.2 14,00
1 18.65 8.84 1.632 0.25{ 0.05) 0.20 11.6 10.00
1 17.87 16.03 1.160 0.25{( 0.05) 0.20 16.3 6.00
2 3.18 7.38 1.811 0.20¢( 0.02) 0.10 L. 18.00

BEAINFALL INTENSITY AND TIME OF CONCENTRATICN RATIO
CONFLUENCE FORMULA USED FOR 2 STRERMS.

#+* PEAK FLOW RATE TABLE **

STREAM Q Te Intensity Fp (Fm} Ep Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 20.96 7.38 1.811 0.25{ 0.05) 0.19 11.7 18.00
p 21.66 8.35 1.687 0.25( 0.05) 0.1% 13.0 14.00
3 21.53 8.84 1.632 0.25( 0.05) 0.18 13.3 10.00
4 19.70 16.03 1.160 0.25( 0.05) 0.19 18.0 6.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 21.66 Tc(MIN.) = 8.35
EFFECTIVE AREA (ACRES) = 12.96 AREA-AVERAGED Fm({INCH/HR) = 0.05
AREA-ARVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED RAp = 0.19
TOTAL AREA{ACRES) = 18.0
LONGEST FLOWPATH FROM NODE 6.00 TO NODE 17.00 = 1855.00 FEET.
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FLOW PROCESS FROM NODE 17.00 TO NCDE 21.00 IS CODE = 321
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 648.00 DOWNSTREAM(FEET) = 637.70
FLOW LENGTH(FEET) = 526.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.17

ESTIMATED PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 21.66

PIPE TRAVEL TIME (MIN.) = 0D.86 Te(MIN.) = 921

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 21.00 = 2381.00 FEET.
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FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 Is CODE = 10
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FLOW PROCESS FROM NODE 22.00 TO NCDE 23.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAFH FOR INITIAL SUBARRER<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 223.00

ELEVATION DATA: UPSTREAM(FEET) = 691.00 DOWNSTREAM(FEET) = 687.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.297

f 2 YEARR RAINFALL INTENSITY (INCH/HR) = 1.983

SUBAREAR Tc AND LOSS BATE DATA{AMC 1II):

DEVELOPMENT TYPE/ SCS S50IL BEEA Fp Ap 5C35 Te
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"1l+ DWELLINGS/ACRE" c 0.66 0.25 0.200 64 6.30

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF (CFS) = 1.1

TOTAL AREA(ACRES) = 0.66 PEAK FLOW RATE (CF3) = 1.15
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FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 I5 CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAE FLOW<<<<<

* &

MAINLINE Teg(MIN.) = 6.30
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.983
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Rp sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" (6} 7.32 0.25 0.200 69

SUBAREA AVERAGE PERVIOQUS LOSS BATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTICON, 2p = 0.200

SUBAREA AREA (ACRES) = Ta:32 SUEAREA RUNOFF (CFS) = 12:73
EFFECTIVE AREA (ACRES) = 7.88 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED 2&p = 0.20

TOTAL AREA(ACRES) = B.0 PEAK FLOW RATE (CFS) = 13.88
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FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

W *

ELEVATION DATA: UPSTREAM(FEET) = 674.00 DOWNSTREAM(FEET) = 639.50
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH COF FLOW IN 18.0 INCH PIPE IS 6.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 22.42

ESTIMATED PIPE DIAMETER (INCH} = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 13.88

PIPE TRAVEL TIME (MIN.) = 0.12 Te(MIN.) = G.42

LONGEST FLOWPATH FROM NCDE 22.00 TO NODE 25.00 = 3832.00 FEET.
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FLOW PROCESS FRCOM NODE 25.00 TO WODE 25,00 IS5 CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPEMDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 6.42

RAINFALL INTENSITY (INCH/HR) = 1.96
AREA-AVERAGED Fm(INCH/HR} = 0.05
AREA-AVERAGED Fp(INCH/HR} = 0.25
AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 7.98
TOTAL STREAM AREA (ACRES) = 7.58

FEAK FLOW RATE(CFS) AT CONFLUENCE = 13.88
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FLOW PROCESS FROM NODE 26.00 TO NODE 41.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 264.00

ELEVATION DATA: UPSTREAM(FEET) = £85.70 DOWNSTREAM(FEET) = 675.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]*+*0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5123

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 2.0985
SUBABER Tc AND LOSS RATE DATA (AMC II):
DEVELOFPMENT TYFE/ SCS S0IL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL} CN (MIN.)
RESIDENTIAL
"1l+ DWELLINGS/ACRE" C 0.44 0.25 0.200 69 5.712

SUBAREA AVERARGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF (CF3) = 0.81

TOTAL AREA (ACRES) = 0.44 PEAK FLOW RATE (CFS) = 0.81
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FLOW PROCESS FROM NODE 41,00 TC NODE 25.00 IS CODE = &1

>>>>>C0MPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED)<<<<<

B i e e e —==

UPSTREAM ELEVATION(FEET) = &75.00 DOWNSTREAM ELEVATION(FEET) = 650.00
STREET LENGTH (FEET) = 760.00 CURE HEIGHT {INCHES) = 6.0

STREET HALFWIDTH({FEET) = 18.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTICN FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CEFS) = 1.91
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STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.28

HALFSTREET FLOOD WIDTH(FEET) = 6.70

AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.37
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.88

STREET FLOW TRAVEL TIME (MIN.) = 3.76 Te (MIN.] = 9.48
] 2 YERR RAINFALL INTENSITY (INCH/HR) = 1.568
SUBARER LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS S0IL BAREA Fp Ap 5C3
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11l+ DWELLINGS/ACRE" c 1.80 0.25 0.200 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBABRER AREA (ACRES) = 1.60 SUBAREAR RUNOFF (CFS) = 2.19
EFFECTIVE AREA(ACRES) = 2.04 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-ARVERAGED Fp(INCH/HR) = 0.25 AREA-AVERARGED Ap = 0.20

TOTAL AREA (ACRES) = 2.0 PEAK FLOW RATE (CFS) = 2.79

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.29 HALFSTREET FLOOD WIDTH (FEET) = B.02

FLOW VELOCITY (FEET/SEC.) = 3.86 DEPTH*VELOCITY (FT+*FT/SEC.) = 1.05
LONGEST FLOWPATH FROM NODE 26.00 TO NCDE 25.00 = 1024.00 FEET.
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FLOW PROCESS FROM NODE 25.00 TO NCDE 25.00 IS5 CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 9.48
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.568
SUBAREAR LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYFE/ SCS SOIL  AREA Fp BAp 5Cs
LAND USE GROUP (ACRES}) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" [2: 2.23 0.25 0.200 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBABER AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA ARER (ACRES) = 2.23 SUBABEA RUNOFF (CFS) = 3.05
EFFECTIVE AREA (ACRES) = 4.27 AREAR-AVERAGED Fm({INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR}) = 0.25 AREA-AVERAGED ap = 0.20

TOTAL AREA (ACRES) = 4.3 PEAK FLOW RATE (CF3) = 5.83
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 I5 CODE = 1
»>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
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TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREARM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 9.48
RAINFALL INTENSITY (INCH/HR) = 1.5%
ARER-AVERRGED Fm({INCH/HR} = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25

ARER-AVERAGED Ap = (.20
EFFECTIVE STREAM AREA (ACRES) = 4.27



TOTAL STREAM AREA (ACRES) = 4.27

PEAK FLOW RATE (CFS) AT CONFLUENCE = 5.83
** CONFLUENCE DATAR **
STREAM Q Tc Intensity Fp (Fm) ip he HEADWATER
NUMBER (CES) (MIN.) ({INCH/HR) (INCH/HR) (ACRES) NODE
1 13.88 6.42 1.962 0.25( 0.05) 0.20 8.0 22.00
2 5.83 9.48 1.568 0.25( 0.05) 0.20 4.3 26.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION BRATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

*+* PEAK FLOW BRATE TABLE **

STREAM Q Te Intensity Fp (Fm} Ap Ae HEADWATER

NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (RCRES) NODE
1 18.86 6.42 1.962 0.25( 0.05} 0.20 10.9 22.00
2 16.86 9.48 1.568 0.25( 0.05) 0.20 12.2 26.00

COMEUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 18.86 Tc (MIN.) = 6.42

EFFECTIVE AREA{(ACRES) = 10.87 AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-RVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 12.2

LONGEST FLOWPATH FROM NCDE 26,00 TO WODE 25.00 = 1024.00 FEET.
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FLOW PROCESS FROM NODE 25.00 TO NODE 21.00 IS CCDE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARRER<<<<<

»>»>>>>US5ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTRERM(FEET) = 639.50 DOWNSTREAM(FEET) = 637.70
FLOW LENGTH(FEET) = 240.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.85

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 18.86

PIPE TRAVEL TIME(MIN.} = 0.58 Tc (MIN.) = 7.00

LONGEST FLOWPATH FROM NODE 26.00 TO NODE 21.00 = 1264.00 FEET.
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FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
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** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Bp Re HEADWATER
NUMBER (CF5) (MIN.) (INCH/HR) (INCH/HR) (BRCRES) NODE
1 18.86 7.00 1.866 0.25( 0.05) 0.20 10.9 22,00
2 16.86 10.09 1.513 0.25( 0.05) 0.20 12,2 26.00
LONGEST FLOWPATH FROM NODE 26.00 TO NCDE 21.00 = 1264.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA *#
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) (RCRES) NODE

1 20.986 8.25 1.699 0.25( 0.05) 0.19 11:7 18.00



2 21.66 8.21 1.594 0.25( 0.05) 0.19 13.0 14.00

3 21.53 9.70 1.547 0.25( 0.05) 0.19 13.3 10.00
q 19.70 16.94 1.124 0.25( 0.05) 0.19 18.0 6.00
LONGEST FLOWPATH FROM NODE 6.00 TO NODE 21.00 = 2381.00 FEET.
**+ PEARK FLOW BATE TABLE **
STREAM Q Tc Intensity Fp (Fm} Ap he HEADWATER
NUMBER (CF5) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
;! 38.45 7.00 1.866 0.25( 0.05) 0.19 20.8 22.00
2 39.01 8.25 1.699 0.25( 0.05) 0.19 23.1 18.00
3 39.0%8 9.21 1.594 0.25( 0.05) 0.19 24.8 14.00
4 38.63 9.70 1.547 0.25( 0.05) 0.19 25.4 10.00
5 38.28 10.09 1.513 0.25( 0.05) 0.19 25.8 26.00
(5 32.07 16.94 1.124 0.25¢ 0.05) 0.19 30.2 6.00
TOTAL AREA (ACRES) = 30.2
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PERK FLOW RATE (CFS) = 39.09 Tc(MIN.) = 9.208
EFFECTIVE AREA (ACRES) = 24.81 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.19
TOTAL AREAR (ARCRES) = 30.2
LONGEST FLOWPATH FRCM NODE 6.00 TO NODE 21.00 = 2381.00 FEET.
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FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 IS CODE = 12

»>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 21.00 TO NCDE 26.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARER<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 637.70 DOWNSTREAM(FEET) = 636.50
FLOW LENGTH({FEET) = 160.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.07

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CF3) = 39.09

PIPE TRAVEL TIME (MIN.) = 0.33 Te (MIN.) = 9,54

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 26.00 = 2541.00 FEET.
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FLOW PROCESS FROM NODE 26.00 TO NODE 26.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 9.54
RATNFALL INTENSITY(INCH/HR) = 1.56
AREA-AVERAGED Fm{INCH/HR) = 0.05
AREA-ARVERAGED Fp (INCH/HR) = 0,25

AREA-AVERAGED Ap = 0.19
EFFECTIVE STREAM AREA (ARCRES) = 24.81



TOTAL STREAM AREA (ACRES) = 30.23
PEAK FLOW RATE (CFS) AT CONFLUENCE = 39.09
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FLOW PROCESS FROM NODE 27.00 TO NODE 28.00 I5 CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 225.00
ELEVATION DATA: UPSTREAM(FEET) = 658.30 DOWNSTREAM(FEET) = 657.00
Tc = K*[{LENGTH** 3.00)/(ELEVATION CHANGE)]#**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.926
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.738
SUBARRER Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYFE/ SCS SOIL AREA Fp Bp 5Cs Te
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" C 0.49 0.25 0.200 69 7.93
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS ARER FRACTION, Ap = 0.200
SUBAREA RUNOFF(CFS) = 0.74
TOTAL AREA(ACRES) = 0.49 PEAK FLOW RATE(CFS) = 0.74
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FLOW PROCESS FROM NODE 28.00 TO NODE 26.00 IS5 CODE = 62

»>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBARREA<<<<<
>>>>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 657.00 DOWNSTREAM ELEVATICHN (FEET)
STREET LENGTH({FEET) = 1020.00 CURB HEIGHT (INCHES) = 5.0
STREET HALFWIDTH (FEET) = 18.00
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DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKEWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.78
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.35
HALFSTREET FLCOD WIDTH({FEET) = 10.97
ARVERAGE FLOW VELOCITY (FEET/SEC.) = 2.87
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.99
STREET FLOW TRAVEL TIME (MIN.) = 5.93 Tec (MIN.) = 13.85
* 2 YERR RAINFALL INTENSITY(INCH/HR) = 1.261
SUBAREA LOSS RATE DATA(AMC II):
DEVELOEFMENT TYFPE/ SCS S0OIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CHN
RESIDENTIAL
"11+ DWELLINGS/ACRE" C 5.50 0.25 0.200 69



SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA (ACRES) = 5.50 SUBAREA RUNOFF (CFS) = 6.00
EFFECTIVE AREA(ACRES) = 3.99 AREA-AVERAGED Fm(INCH/HR} = 0.05
AREA-AVERAGED Fp(INCH/HR) = (.25 AREA-AVERAGED Ap = 0.20

TOTAL AREA (ACRES) = 6.0 PEAK FLOW RATE (CFS) = 6.53

END OF SUBARER STREET FLOW HYDRAULICS:

DEBETH(FEET) = 0.40 HALFSTREET FLOOD WIDTH(FEET) = 13.71

FLOW VELOCITY(FEET/SEC.) = 3.27 DEBPTH*VELOCITY (FT*FT/SEC.) = 1.31
LONGEST FLOWPATH FROM NODE 27.00 TO NODE 26.00 = 1245.00 FEET.
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FLOW PROCESS FROM NODE 26.00 TO NODE 26.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

»>>>>>AND COMPUTE VARIOUS CONFLUENCED STREARM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 13.85

RAINFALL INTENSITY (INCH/HR) = 1.26

AREA-AVERAGED Fm(INCH/HR) = 0.05

ARER-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 5.99

TOTAL STREAM AREA (ACRES) = 5.99

PEAK FLOW RATE (CFS) AT CONFLUENCE = 6.53

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Be HEADWATER

WUMEER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 38.45 7433 1.817 0.25( 0.05) 0.19 20.8 22.00
1 38.01 8.58 1.661 0.25( 0.05) 0.19 23.1 13.00
i 3%9.09 9.54 1.562 0.25( 0.05) 0.19 24.8 14.00
i 38.83 10.03 1.518 0.25( 0.03) 0.1% 25.4 10.00
1 38.28 10.42 1.485 0.25{ 0.05) 0.18 25.8 26.00
1 32.07 1725 1.111 0.25( 0.05) 0.19 30.2 6.00
2 6.53 13.85 1.261 0.25( 0.05) 0.20 6.0 27.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STRERM Q Te Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CF5) (MIN.) (INCH/HR) (INCH/HR) (ACRES) WODE
1 43.50 33 1.817 0.25( 0.05) 0.18 23.9 22.00
2 44,39 8.58 l.661 0.25( 0.05) 0.19 26.8 18.00
3 44.70 9.54 1.562 0.25¢ 0.05) 0.15 28.9 14.00
4 44.36 10.03 1.518 0.25( 0.05) 0.19 29.7 10.00
5 44,10 10,42 1.485 0.25( 0.05) 0.19 30.3 26.00
& 41.71 13.85 1.261 0.25( 0.05) 0.19 34.0 27.00
7 37.79 17.29 1.111 0©.25¢( 0.05) 0.20 36.2 6.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PERK FLOW RATE (CF5) = 44.70 Tc{MIN.) = 9.54
EFFECTIVE ABEA (ACRES) = 28.94 AREA-AVERAGED Fm(INCH/HR) = 0.05



AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.19
TOTAL AREA(ACRES) = 36.2
LONGEST FLOWPATH FROM NODE 6.00 TO NODE 26.00 = 2541.00 FEET.
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FLOW PROCESS FROM NODE 26.00 TO NODE 29.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARER<<<<<
>>>>>U3ING COMPUTER-ESTIMATED PIPESIZE (NWON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 636.50 DOWNSTREAM(FEET) = 636.00
FLOW LENGTH (FEET) = 40.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.24

ESTIMATED PIPE DIAMETER (INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 44.70

PIPE TRAVEL TIME (MIN.) = 0.07 Te(MIN.) = 9.60

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 28.00 = 2581.00 FEET.
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FLOW PROCESS FROM NODE 29.00 TC NODE 29.00 IS5 CODE = 1

TOTAL NUMBER OF STRERMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 9.60

RAINFALL INTENSITY (INCH/HR) = 1.56

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.18

EFFECTIVE STREAM ARER (ACRES) = 28.94

TOTAL STREAM AREA (ACRES) = 36.22

PEAK FLOW RATE (CFS) AT CONFLUENCE = 44.70
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FLOW PROCESS FROM NODE 30.00 TO NODE 31.00 Is CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBARER ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATICN NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBARREA FLOW-LENGTH (FEET) = 150.00

ELEVATION DATA: UPSTREAM({FEET) = 672.00 DOWNSTREAM(FEET) = 670.00

Tec = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBARER ANALYSIS USED MINIMUM Tec (MIN.) = 6.570

* 2 YEAR BAINFALL INTENSITY (INCH/HR) = 1.935
SUBRBEA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS S0IL REER Fp Rp SCS Te
LAND USE GROUP (ACRES) (INCH/HR)} (DECIMAL) CN (MIN.)
RESIDENTIAL
"11l+ DWELLINGS/ACRE" c 0.40 0.25 0.200 69 6.57

SUBAREA RVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTICON, Ap = 0.200

SUBAREA RUNOFF (CFS) = 0.68

TOTAL ARERA(RCRES) = 0.40 PEAK FLOW RATE (CFS) = 0.68
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FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>»>> (5TREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 670.00 DOWNSTREARM ELEVATION(FEET) = 652.00
STREET LENGTH (FEET) = 1770.00 CURE HEIGHT (INCHES) = 5.0

STREET HALFWIDTH (FEET) = 18.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 13.00

INSIDE STREET CROSSFALL (DECIMAL) = 0,020

QUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curh) = 0.0130
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.41
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.40
HALFSTREET FLOOD WIDTH (FEET) = 13.71
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.71
FRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.08
STREET FLOW TRAVEL TIME (MIN.) = 10.89 Te{MIN.) = 17.46
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.104
SUBAREA LOSS RATE DATA(AMC II):
DEVELOFMENT TYFE/ 5CS S0OIL  AREA Fp Ep 5CS
LAND USE GROUP {(ACRES) (INCH/HR) (DECIMAL) CHN
RESIDENTIAL
"11l+ DWELLINGS/ACRE" C 9.60 0.25 0.200 69

SUBARREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.200

SUBRBRER AREA(ACRES) = g.60 SUBAREA RUNOFF (CF5) = 8.11
EFFECTIVE AREA(ACRES) = 10.00 AREA-AVERAGED Fm({INCH/HR) = 0.05
ARER-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ARCRES) = 10.0 PEAK FLOW RATE (CFS) = 9.49

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH (FEET) = 0.47 HALFSTREET FLOOD WIDTH(FEET) = 19.70
FLOW VELOCITY (FEET/SEC.) = 3.05 DEPTH*VELOCITY (FT*FT/SEC.) = 1.43
*NOTE: INITIAL SUBAREA NOMOGRAFH WITH SUBAREA PARAMETERS,
AND L = 1770.0 FT WITH ELEVATION-DRCF = 18.0 FT, IS5 9.5 CFs,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NQDE 32.00
LONGEST FLOWPATH FRCOM NODE 30.00 TO NODE 32.00 = 1560.00 FEET.
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FLOW PROCESS FROM NODE 32.00 TO NODE 29.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

22>>2US5ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 644 .00 DOWWSTREAM(FEET) = 636.00
FLCW LENGTH (FEET) = 450.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.98




ESTIMATED PIPE DIAMETER{INMCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.49

PIPE TRAVEL TIME {MIN.) = 0.94 Te (MIN.) = 18.40

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 29.00 = 2410.00 FEET.
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FLOW PROCESS FROM NODE 29.00 TO NODE 29.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 18.40

RAINFALL INTENSITY (INCH/HR) = 1.07

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-RVERAGED Fp (INCH/HR) = 0.25

AREA-RVERAGED Ap = 0.20

EFFECTIVE STREAM AREA(ACRES) = 10.00

TOTAL STREAM AREA (ACRES) = 10.00

PEAK FLOW RATE ({CFS) AT CONFLUENCE = 9.4%

** CONFLUENCE DATR **

STREAM Q2 Te Intensity Fp (Fm} Ap Ae HEADWATER

NUMBER (CF5) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 43.50 7.40 1.808 0.25( 0.05) 0.19 23.9 22.00
1 44,39 B.64 1.654 0.25( 0.05) 0.19 26.8 18.00
al 44.70 9.60 1.556 0.25( 0.05) 0.19 28.9 14.00
i 44.36 10.10 1.512 0.25( 0.05) (.19 28.7 10.00
1 44.10 10.49 1.480 0.25( 0.05) 0.19 30.3 26.00
1 41.71 13.92 1.258 0:25( 0.05) 0.18 34.0 27.00
1 37.79 1735 1.108 0.25( 0.03) 0.20 36.2 6.00
2 9.49 18.40 1.071 0.25( 0.05) 0.20 10.0 30.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

*+ PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Be HEADWATER

NUMBER (CF5) (MIN.) (INCH/HR) (INCH/HR) (ACERES) NODE
1 50.086 7.40 1.808 0.25( 0.05) 0.19 28.0 22.00
2 51.38 8,64 1.654 0.25( 0.05) 0.1%9 31.5 18.00
3 52.01 9.60 1.556. 0.25( 0.05} 0.19 34.2 14.00
4 51.82 10.10 1.512 0.25( 0.05) 0.20 35.2 10.00
5 51.67 10.49 1.480 0.25( 0.05) 0.20 36.0 26.00
& 50.19 13.92 1.258 0.25¢ 0.053) 0.20 41.6 27.00
7 47.06 T30 1.108 0.25¢( 0.05) 0.20 45.7 6.00
8 45.97 18.40 1.071 0.25¢( 0.05) 0.20 46.2 30.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 52.01 Tc(MIN.) = 9.60

EFFECTIVE ARER (RCRES) = 34.15 AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp (INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.19%

TOTAL AREA(ACRES) = 46.2

LONGEST FLOWPATH FROM NODE 6.00 TC NODE 29,00 = 2581.00 FEET.
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FLOW PROCESS FROM NODE 29,00 TO NODE 42.00 IS CODE = 31
»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARERA<<<<<

>>>>>US5ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 636.00 DOWNSTREAM(FEET) = 610.00
FLOW LENGTH (FEET) = 400,00 MANNING'S N = 0,013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 19.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 19.29

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 52.01

PIPE TRAVEL TIME (MIN.) = 0.35 Tc(MIN.) = 9.585

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 42.00 = 2981.00 FEET.
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FLOW PROCESS FROM NCDE 42,00 TO NODE 42.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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MAINLINE Te(MIN.) = 9.85

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.525

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL ARERA Fp Ap SCs

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CHN

NATURAL GOOD COVER

"CHAPARRAL, BROADLEAF" c 1.18 0.25 1.000 71
SUBARRER AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBARER AVERAGE PERVIOQUS AREA FRACTION, Ap = 1.000
SUBREEA AREA(ACRES) = 1.18 SUBAREA RUNOFF (CFS3) = 1.35
EFFECTIVE AREA(ACRES) = 35.33 AREA-AVERAGED Fm({INCH/HR) = 0.086
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.22

TOTAL AREA (ACRES) = 47.4 PEAK FLOW RATE (CEFS) = 52.01

WOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 42.00 TO NODE 33.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>05ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 610.00 DOWNSTREAM(FEET) = 608.50
FLOW LENGTH(FEET) = 270.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 3%.0 INCH PIPE IS 25.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = T.76

ESTIMATED PIPE DIAMETER{(INCH) = 39.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS} = 52.01

PIPE TRAVEL TIME (MIN.) = 0.58 Tc (MIN.) = 10.53

LONGEST FLOWPATH FROM NODE 6.00 TC NODE 33.00 = 3251.00 FEET.
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FLOW PROCESS FROM NODE 33.00 TO NODE 33,00 Is5 CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 34.00 TO NODE 35.00 IS CODE = 21



»>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FCR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 254.00

ELEVATION DATA: UPSTREAM(FEET) = 658.70 DOWNSTREAM(FEET) = 656.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA AMALYSIS USED MINIMUM Te (MIN.) = 7.3865

. 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.B12
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOBMENT TYFE/ SCS S0IL ARER Fp Ap SCs Tec
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11l+ DWELLINGS/ACRE" c 1.34 0.25 0.200 ] e

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBABEA AVERAGE PERVIOQUS ARER FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 2.13

TOTAL AREA(ACRES) = 1.34 PEAK FLOW RATE (CF3) = 2.13
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FLOW PROCESS FROM NCDE 35.00 TO MODE 36.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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MAINLINE Tc({MIN.) = 1.36
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.812
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS S0IL ARELA Fp Ap 5CS
LAND USE GROUP (RCRES) {INCH/HR) (DECIMAL) CHN
RESIDENTIAL
"1l1+ DWELLINGS/ACRE" [e 2.58 0.25 0.200 69

SUBARER AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOQUS AREA FRACTICN, Ap = 0.200

SUBARER AREA(ACRES) = 2.58 SUBARER RUNOFF (CF3) = 4.08
EFFECTIVE AREA(ACRES) = 3.92 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 3.9 PEAK FLOW EATE (CFS) = 6.22
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FLOW PROCESS FROM NODE 36.00 TO NODE 37.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

2>>>>USING COMPUTER-ESTIMATED PIPESIEE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 645.30 DOWNSTREAM(FEET) = 638.90
FLOW LENGTH(FEET) = 140.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCRERSED TO 18.000

DEPTH OF FLOW IN 18.0 INCH BIBE IS 6.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.25

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS5) = 6.22

PIPE TRAVEL TIME (MIN,) = 0.23 Tec(MIN.) = 1.59

LONGEST FLOWPATH FROM NODE 34.00 TO NODE 37.00 = 394.00 FEET.
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FLOW PROCESS FROM MNCDE 37.00 TO NODE 37.00 IS CODE = 1



»>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF COWCENTRATION (MIN.) = 7.58

RAINFALL INTENSITY (INCH/HR) = 1.78

AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25
AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRESZ) = 3.92
TOTAL STREAM AREA (ACRES) = 3.92

PEAK FLOW RATE (CFS) AT CONFLUENCE = 6.22
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FLOW PROCESS FROM NCDE 38.00 TO NODE 39.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION WNOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 132.00

ELEVATION DATR: UPSTREAM(FEET) = 651.30 DOWNSTREAM(FEET) = 6850.00

Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Te (MIN.) = 5.7586
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 2.0BB
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS S0IL BARER Fp Ap SCS Te

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL} CN (MIN.)

RESIDENTIAL

"1l+ DWELLINGS/ACRE" G 1.08 0.25 0.200 %) 5.76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERARGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF (CFS) = 1.98

TOTAL AREA(ACRES) = 1.08 PEAK FLOW RATE (CFS) = 1.88
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FLOW PROCESS FROM NODE 39.00 TO NODE 37.00 Is CODE = 81

»>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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MAINLINE Tc(MIN.) = 5.76
% 2 YEAR RAINFALL INTENSITY (INCH/HR) = 2.0B8
SUBARER LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCS S50IL ARER Fp Ap 5Cs
LAND USE GROUP (RCRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11l+ DWELLINGS/ACRE" c 3.24 0.25 0.200 63
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200
SUBAREA AREA(ACRES) = 3.24 SUBAREAR RUNCOFF (CF3) = 5.94
EFFECTIVE AREA(ACRES) = 4,32 LREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR} = 0.25 AREA-AVERAGED Ap = 0.20

TOTAL AREA (ACRES) = 4.3 PEAK FLOW RATE(CFS) = 7.92
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FLOW PROCESS FROM NODE 37.00 TO NCDE 37.00 IS5 CODE = a



>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIMN.) = 5.76

RAINFALL INTENSITY (INCH/HR) = 2.09

AREA-RVERAGED Fm(INCH/HR)}) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREARM AREA (ACRES) = 4,32

TOTAL STREAM AREA (ACRES) = 4.32

PEAK FLOW RATE (CFS) AT CONFLUENCE = 7.82

** CONFLUENCE DATA **

STREAM Q Tec Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ARCRES) NODE
1 6.22 7.59 1.781 0.25{ 0.05) 0.20 3.9 34.00
2 Tec A 5.6 2.088 0.25( 0.05) 0.20 4.3 38.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PERK FLOW RATE TABLE **

STREAM Q Te Intensity Fp(Fm) Ap ke HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NOLDE
1 13.47 9.7Th 2.088 0.25( 0.05) 0.20 7.3 38.00
2 12.95 T.59 1.781 0.25( 0.05) 0.20 8.2 34.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 13.47 Te(MIN.) = 5.76
EFFECTIVE AREA(ACRES) = 7.29 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.20
TOTAL AREA(ACRES) = 8.2
LONGEST FLOWPATH FROM NODE 34.00 TO NODE 37.00 = 3%4.00 FEET.
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FLOW PROCESS FROM NODE 37.00 TO NODE 33.00 IS CODE = 31
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARER<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 638.90 DOWNSTREAM(FEET) = 608.50
FLOW LENGTH(FEET) = 146.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 21,96

ESTIMATED PIPE DIAMETER {INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 13.47

PIPE TRAVEL TIME (MIN.) = 0.11 Tc(MIN.} = 5.87

LONGEST FLOWPATH FROM NODE 34.00 TO NODE 33.00 = 540.00 FEET.
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FLOW PROCESS FROM NODE 33.00 TO HODE 33.00 15 CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<



** MAIN STREAM CONFLUENCE DATAR **

STREAM Q Tc Intensity Fp (Fm) Ap e HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 13.47 587 2.065 0.25( 0.05) 0.20 T3 38.00
2 12.95 7.70 1.766 0.25( 0.05) 0.20 B.2 34.00
LONGEST FLOWPATH FROM NODE 34.00 TO NODE 32.00 = 540.00 FEET.
** MEMORY BANK # 2 CONFLUENCE DATE **
STREAM Q Tc Intensity Fp (Fm} Rp Ae HEADWATER
NUMBER {CF5) (MIN.) (INCH/HE) (INCH/HR) (RCEES) HNODE
1 50.086 8.33 1.689 0.25( 0.06) 0.23 29.1 22.00
2 51.38 9..57 1.560 0.25( 0.06) 0.22 32.7 18.00
3 52.01 10.53 1.476 0.25( 0.06) 0.22 35.3 14.00
4 51.82 11.02 1.438 0.25( 0.08) 0.22 36.4 10.00
5 3l.67 11.42 1.409 0.25( 0.05) 0.22 7.2 26.00
6 50.19 14.85 1,212 0.254( 0.05) 0.22 42 .8 27.00
7 47.06 18.29 1.075 0.25( 0.05) 0.22 46.8 6.00
8 45.97 19.34 1.041 0.25( 0.05) 0.22 47 .4 30.00
LONGEST FLOWPATH FROM NODE 6.00 TO NODE 32.00 = 3251.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q T8 Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CE'S) (MIN.) (INCH/HR) (INCH/HR) (ACEES) NODE
1 56.87 5.87 2.065 0.25( 0.05) 0.22 27.8 38.00
2 61.46 7.:70 1.766 0.25( 0.08) 0.22 35.2 34.00
3 62.43 8.33 1.689 0.25( 0.06) 0.22 37.4 22.00
4 62.77 9.57 1.560 O0.25( 0.08) 0.22 40.9 18.00
5 62.77 10.53 1.476 0.25( 0.05) 0.22 43.6 14.00
& 62.29 11:.02 1.438 0.25( 0.05) 0.22 44.6 10.00
7 61.93 11.42 1.409 0.25( 0.05) 0.22 45.5 26.00
8 58,96 14.85 1.212 0.25( 0.05) 0.22 51.0 27.00
9 54.80 18.29 1.075 0.25( 0.05) 0.21 Sl &.00
10 53.45 19.34 1.041 0.25( 0.05) 0.21 55.6 30.00
TOTAL AREA{ACRES) = 25.6
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 62.77 Te(MIN.) = 9.568
EFFECTIVE AREA(ACRES) = 40.90 ARER-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.22
TOTAL AREA (ACRES) = 55.86
LONGEST FLOWPATH FROM NODE 6.00 TO NODE 33.00 = 3251.00 FEET.
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 12
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FLOW PROCESS FROM NODE 33.00 TO NOLDE 40.00 IS5 CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 608.50 DOWNSTREAM(FEET) = 590.00




FLOW LENGTH(FEET) = 70.00 MANNING'S N = 0.013
DEETH OF FLOW IN 21.0 INCH PIPE IS 14.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 34.85

ESTIMATED PIPE DIAMETER {INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS5) = 62.77

FIFE TRAVEL TIME (MIN.) = 0.03 Te (MIN.) = 9.60

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 40.00 = 3321.00 FEET.
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FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 9.60

RAINFALL INTENSITY (INCH/HR) = 1.586
ARFA-RVERRGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.25
AREA-AVERAGED Ap = 0.22

EFFECTIVE STREAM AREA (ACRES) = 40.80
TOTAL STREAM AREA (ACRES) = 55.64

PEAK FLOW RATE (CFS) AT CONFLUENCE = 82.77

ta sttt s sttt Attt R SRR RREEREERR SRR R SRS RRREEREEEESS

FLOW PROCESS FROM MNODE 43.00 TO NODE 44.00 Is CODE = Z1
>>>>>RATIONAL METHOD INITIAL SUBAREAR ANALYSIS<<<<<

>2USE TIME-QF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 365.00

ELEVATION DATA: UPSTREAM(FEET) = 645.00 DCOWNSTREAM(FEET) = 608.00

Tec = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBARER ANALYSIS USED MINIMUM Te({MIN.) = 5.089

s 2 YEARR RAINFALL INTENSITY (INCH/HR) = 2.241

SUBAREAR Tc AND LOSS RATE DATA(AMC II):

DEVELOBMENT TYPE/ SCs S0IL RRER Fp Ap SCs5 Te
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL c 3.24 0.25 0.100 69 5.08

SUBAREA AVERARGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS BRREA FRACTICHN, Ap = 0.100

SUBAREA RUNCEF (CFS) = 6.46

TOTAL AREA(ACRES) = 3.24 FEAK FLOW BRATE (CFS) = 6.46
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FLOW PROCESS FROM NODE 44.00 TO NODE 40.00 IS CODE = B1

MAINLINE Tc(MIN.) = 5.09
* 2 YEAR BAINFALL INTENSITY (INCH/HR) = 2.241
SUBARER LOSS RATE DATA (AMC II);:
DEVELOEMENT TYPE/ SCS S0IL AREA Fp Ap sCs
LAND USE GROUP (ARCRES) (INCH/HR) (DECIMAL) CHN

NATURAL GOOD COVER
"GRASS" C 4.48 0.25 1.000 T4



SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1,000

SUBAREA AREA (ACRES) = 4.48 SUBAREA RUNOFF (CFS) = 8.03
EFFECTIVE AREA (ACRES) = 7.72 AREA-AVERAGED Fm(INCH/HR) = 0.16
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.62

TOTAL AREA(ACRES) = T3 PEAK FLOW RATE (CFS) = 14.49
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FLOW PROCESS FROM NCDE 40.00 TO NODE 40.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STRERMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 5.09

RAINFALL INTENSITY (INCH/HR) = 2.24

AREA-AVERAGED Fm(INCH/HR) = 0.16

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.62

EFFECTIVE STREAM AREA (ACRES) = 7.72

TOTAL STREAM AREA (ACRES) = 7.72

PEAK FLOW RATE (CFS) AT CONFLUENCE = 14.49

** CONFLUENCE DATA **

STREAM Q Te Intensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 56.87 5.90 2.058 0.25( 0.05) 0.22 27.8 38.00
1 61.46 7.74 1.762 0.25( 0.06) 0.22 35.2 34.00
1 62.43 8.36 1.685 0.25( 0.06) 0.22 37.4 22.00
1 62.77 9.60 1.557 0.25( 0.05) 0.22 40.9 18.00
1 62.77 10.56 1.474 0.25( 0.05) 0.22 43.6 14.00
1 62.29 11.06 1.435 0.25( 0.05) 0.22 44.6 10.00
1 61.93  11.45 1.407 0.25( D.05) 0.22 45.5 26.00
1 58.96 14.89 1.210 0.25( 0.05) 0.22 51.0 27.00
1 54.80 18.33 1.074 0.25( 0.05) 0.21 55.1 6.00
1 53.45 19.38 1.040 0.25¢ 0.05) 0.21 55.6 30.00
2 14.49 5.09 2.241 0.25( 0.16) 0.62 Tl 43.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF5) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 68.00 5.08 2.241 0.25( 0.08) D.32 31.7 43.00

2 70.09 5.20 2.058 0.25( 0.08) 0.31 35.5 38.00

3 72,61 7.74 1.762 0.25( 0.07) 0.29 42.9 34.00

q 73.06 B.36 1.685 0.25( 0.07) 0.29 45.1 22.00

<] F2.51 9.60 1.557 0.25¢( 0.07) 0.28 48.6 18.00

& 71.593 10.56 1.474 0.25¢ 0.07) 0.28 51.3 14.00

7 71.18 11.06 1.435 0.25( 0.07) 0.28 52.4 10.00

8 70.62 11.45 1.407 0.25( 0.07) 0.28 §3.2 26.00

g 66.29 14.89 1.210 0.25( 0.07) 0.27 58.7 27.00

10 61.18 18.33 1.074 0.25( 0.07) 0.28 62.8 6.00

11 58.60 19.38 1.040 0.25( 0.07) 0.26 63.4 30.00



COMPUTED COMFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 73.08 Tec (MIN.) = 8.36

EFFECTIVE ABREAR(ACRES) = 45.09 AREA-AVERAGED Fm(IMNCH/HR) = 0.07

AREA-RVERAGED Fp (INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.29

TOTAL AREA (ACRES) = 63.4

LONGEST FLOWEATH FROM NODE 6.00 TO NODE 40.00 = 3321.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA{ACRES) = 63.4 TC(MIN.) = 8.36

EFFECTIVE ARER (ACRES) = 45.09 AREA-AVERAGED Fm(INCH/HR)= 0.07

AREA-AVERAGED Fp(INCH/HR} = 0.25 AREA-AVERAGED Ap = 0.290

PEAK FLOW RATE (CFS) = 73.06

** PEAK FLOW RATE TABLE *%*

STREAM Q Te Intensity Fp(Fm) Ap Re HEADWATER

NUMBER (CF5) ({MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 68.00 5.0%9 2.241 0.25( 0.08) 0.32 31.7 43.00
2 70.09 5.90 2.058 0.25( 0.08) 0.31 35.5 38.00
3 72.61 774 1.762 0.25( 0.07) 0.29 42.9 34.00
4 73.06 8.36 1.685 0.25( 0.07) 0.29 45.1 22.00
5 72.51 9.60 1.557 0.25( 0.07) 0.28 48.86 18.00
[ 71.93 10.56 1.474 0.25( 0.07) 0.28 51.3 14.00
7 71.18 11.06 1.435 0.25( 0.07) 0.28 52.4 10.00
8 70,62 11.45 1.407 0.25( 0.07} 0.28 53.2 26.00
9 66.29 14.89 1.210 0.25( 0.07} Q.27 58.7 27.00
10 6118 18.33 1.074 0.25( 0.07) 0.2% 62.8 6.00
T 58.60 19.38 1.040 0.25( 0.07) 0.2¢ 63.4 30.00
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END OF RATIONAL METHOD ANALYSIS
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NON-HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS
(C) Copyright 19B89-2007 Advanced Engineering Software (aes)
Ver. 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 949-474-1960 FAX: 949-474-5315
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Problem Descriptions:
IRWD SITE

PROPOSED QUTLET B

2 YEAR

*** NON-HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC II:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 2.05 (inches)
SO0IL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp{in./hr.) YIELD
1 67.23 20.00 69, 0.250 0.735
TOTAL AREA ({Acres) = 67.23
BRREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.050

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.265
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SMALL AREAR UNIT HYDROGRAPH MODEL

(C) Copyright 18989-2007 Advanced Engineering Software (aes)
Ver. 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 949-474-1960 FRX: 949-474-5315

dhkkdthbrddrdrrdriddrrrd bt rrdddt bbbt ddbdddbidbadddddhbddrdrdrdddhrdrhadridddsdhddhhr

Problem Descriptions:
IRWD SITE

PROPOSED QUTLET B

2 YERR

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.75

TOTAL CATCHMENT AREAR (RCRES) = 67.23

SOIL-LOSS RATE, Fm, (INCH/HR) = 0.050

LOW LOSS FRACTION = 0.265

TIME OF CONCENTRATION(MIN.) = 8.36

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
OFANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED

RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.19
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.40
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.53

3-HOUR POINT RAINFALL VALUE (INCHES) = 0.8%

6-HOUR POINT RAINFALL VALUE (INCHES) = 1.22
24-HOUR POINT RAINFALL VALUE (INCHES) = 2.05
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 6.69
TOTAL CATCHMENT S50IL-LOSS VOLUME (ACRE-FEET) = 4.80
B L L L R L L L S T T LT o o
TIME VOLUME Q 0. 22.5 45.0 67.5 80.0
{HOURS) (AF) (CFS)
0.12 0.00868 1.18 @ .
0.26 0.0205 1.1% Q . . . .
0.39 0.0343 1.20 Q . s .
0.53 0.0481 1.21 Q . -
0.87 0.0e20 1.21 Q - = . .
0.81 0.0760 .22 4 . . . .
0.95 0.0901 1.22 © . P .
1.09 0.1042 1.23 0 ¥ % . ‘
L 23 0.1185 1.24 ©Q ‘ - i
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17.25 5.5514 4.66 . Q
17.3% 5.6035 4.38 .Q
17.52 5.6525 4.14 .Q
17.67 5.6990 3.93 .qQ
17.81 5.7432 3.75 .0
17.95 5.7855 3.59 .Q
18.09 5.8261 3.45 .Q
18.23 5.8617 2.73 .Q
18.37 5.8924 2.62 .Q
18.51 5.8220 2.52 .Q
18.65 5.8506 2.43 .90
18.79 5.9782 2.35 .Q
18.93 €.0048 2.28 .Q
15.07 6.0307 2.21 'Q
19,20 6.0558 2.15 Q
19.34 6.0802 2.09 g
19.48 6.1040 2.04 0
19.62 6.1272 1.99. @
19.76 6.1497 1.94 Q
19.%0 6.1718 1.89 Q
20.04 6.1934 1.85 ¢
20.18 6.2144 l1.81 @
20.32 6.2351 o R
20.48 6.2553 1.74 @
20.60 6.2751 1.70 Q
20.74 6.2945 1.67 @
20.88 6.3136 1.84 @
21.02 6.3323 1.61 Q
21.16 6.3507 1.58 Q
21.29 6.3687 1.56 Q
21.43 6.3865 La83 . 8
21.57 6.4040 1.51 Q
21,71 6.4212 1.48 @
21.85 6.4381 l:46 Q
21.8%9 6.4548 1.44 @
22.13 6.4712 1.42 @
22.27 6.4874 1.40 @
22.41 6.5034 1.38 ¢Q
22.55 6.5191 1.36 ¢
22.69 6.5347 1.34 ¢
22.83 6.5500 1.32 @Q
22.97 6.5651 1.21 @Q
23,11 6.5801 1.29 Q
23.25 6.5948 .27 0
23.38 6.60594 1.26 Q
23.52 6.6238 1.24 Q
23.66 6.6381 .23 ©
23.80 6.6521 1.22 0
23.94 6.6660 1.20 @Q
24.08 6.6798 1.19 @
24.22 6.6866 0.00 ©



CIVIC CENTER PROPOSED

2 YEAR HYDROLOGY AND
HYDROGRAPH
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

{c) Copyright 1983-2007 Adwvanced Engineering Software (aes)
Ver, 13.5 BRelease Date: 02/06/2007 License ID 1385

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave, Suite 100
Irvine, California 92606
PH: 949-474-1960 FAX: 949-474-5315
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* IRWD LAKE FOREST SITE
* PROPOSED 2 YEAR HYDROLOGY
* CIVIC CENTER / EXISTING TANK
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FILE NAME: IRW(0ZB.DAT
TIME/DATE OF STUDY: 13:21 03/09/2010
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USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATICN:

-=*TIME-CF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.85
*DATA BANK RAINFALL USED*

*ARNTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MCDEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GECMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (ET) (FT) SIDE / SIDE/ WAY {ET) {FT) (FT) ({FT) (n)

=== === —_mmmEeme=— e I NN NI ISRy e

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth)} - (Top-of-Curb)
2. {(Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*51IZE PIPE WITH A FLOW CAPACITY GREATER THAN
OF EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMEWT NOT SELECTED
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FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
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INITIAL SUBAREA FLOW-LENGTH (FEET} = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 660.00 DOWNSTREAM(FEET) = 854,00




Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANMALYSIS USED MINIMUM Te (MIN.) = 6.509

* 2 YERR RRINFALL INTENSITY (INCH/HR) = 1,946
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS S0IL BRREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 3.03 0.30 0.100 56 6.51

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp({INCH/HR) = 0.30

SUBAREA AVERAGE PBERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 5.22

TOTAL AREA(ACRES} = 3.03 PEAK FLOW RATE(CF3) = 5.22
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FLOW PROCESS FROM NODE 51.00 TO NODE 52.00 I5 CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 6.51
* 2 YERR RAINFALL INTENSITY (INCH/HR) = 1.94%
SUBAREA LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYEE/ SCS SOIL AREA Fp Ap SC5
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CHN
COMMERCIAL C 6.18 0.25 0.100 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, ARp = 0.100

SUBAREA AREA (ACRES) = 6.18 SUBARER RUNOFF (CFS) = 10.68
EFFECTIVE AREA{ACRES) = 9.21 AREA-AVERAGED Fm(INCH/HE) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 9.2 PEAK FLOW RATE (CF3) = 15.81
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FLOW PROCESS FROM NODE 52.00 TO NODE 53.00 I5 CODE = 31
>>>>>2COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 636.80 DOWNSTREAM(FEET) = 573.00
FLOW LENGTH (FEET) = 200,00 MANNING'S MW = 0.013

ESTIMATED PIPE DIAMETER (INCH}) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 26.83

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.91

PIPE TRAVEL TIME (MIN.)} = 0.12 Tc(MIN.) = 6.63

LONGEST FLOWPATH FROM NCDE 50.00 TO NODE 53.00 = 500.00 FEET.
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FLOW PROCESS FROM NODE 53.00 TO NODE 53.00 IS CODE = 81

>»>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
MAINLINE Tc(MIN.) = 6.63
L 2 YEAR RAINFALL INTENSITY(INCH/HE) = 1.925
SUBARBREA LOSS RATE DATA (AMC II):
DEVELOFPMENT TYPE/ SCs S0IL ARER Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR)} (DECIMAL) CN
NATURAL GOOD COVER




"GRASS" c 3.159 0.5 1.000 T4

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 3,19 SUBAREA RUNOFF (CF3) = 4.81
EFFECTIVE AREA(ACRES) = 12.40 ARER-AVERAGED Fm(INCH/HR} = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.33

TOTAL RREA (ACRES) = 12.4 PEAK FLOW RATE (CFS) = 20.54
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FLOW PROCESS FROM NCDE 54.00 TO NOCDE 55.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBABER ANALYSIS<<<<<

>>USE TIME-QF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1052.00

ELEVATION DATA: UPSTREAM(FEET) = 638.80 DOWNSTREAM(FEET) = 560.00

Tc = K*[ (LENGTH** 3.00)/ (ELEVATICN CHRNGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 25.393

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 0.891
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SC5 S0IL  AREA Fp Ap 8C5 To

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL GOOD COVER

"OPEN BRUSH" A 2.95 0.40 1.000 41 25.39

SUBAREA AVERAGE PERVICOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBARER AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 1.30

TOTAL AREA (ACRES) = 2.85 PEAK FLOW BATE (CFS) = 1.30
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FLOW PROCESS FROM NODE 45.00 TO NODE 46.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBARREA FLOW-LENGTH (FEET) = 223.00
ELEVATION DATA: UPSTREAM(FEET) = 628,80 DOWNSTREAM(FEET) = 608.00
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 13.067
= 2 YEAR BAINFALL INTENSITY (INCH/HR) = 1.304
SUBAREA Tc AND LOSS BEATE DATA(AMC II):
DEVELOEMENT TYPE/ SC5 SOIL BRER Fp Ap SCS Tc
LAND USE GROUF (RCRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL GOOD COVER
"GRASS" B 3.83 0.30 1.000 61 13.07

SUBAREAR AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBARER RUNOFF (CFS) = 3.46

TOTAL RREA (ACRES) = 3.83 PEAK FLOW RATE(CFS) = 3.48
END OF STUDY SUMMARY:

TOTAL RREA (ACRES) = 3.8 TC{MIN.) = 13.07

EFFECTIVE AREA{ACRES) = 3.83 AREA-AVERRGED Fm(INCH/HR)= 0.30

AREA-RVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 1.000
FEAK FLOW RATE (CFS) = 3.486
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END OF BATIONAL METHOD ANALYSIS
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NON-HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2007 Advanced Engineering Software (aes)
Ver. 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 94%2-474-1960 FAX: 949-474-5315

L8 s 2SR RR RSt S AR SRR R REER R RS RN ' Y

Problem Descriptions:
IRWD SITE
PROPOSED QUTLET A
2 YEAR
*k* NON-HCOMOGENECUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC II:
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TOTAL 24-HOUR DURATION RAINFALL DEBTH = 2.05 (inches)
SOIL-COVER AREA PERCENT OF SCS5 CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fplin./hr.) YIELD
1 15.35 20.00 69. 0.250 0.735
TOTAL AREA ([Acres) = 15,38
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.050

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.265
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SMALL AREA UNIT HYDROGEAPH MODEL

(C) Copyright 1989-2007 Advanced Engineering Software (aes)
Ver. 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fusceoe Engineering, Inec
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 249-474-1960 FAX: 949-474=-5315
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Problem Descriptions:
IRWD SITE

FROPOSED OUTLET A

2 YERR

RATIONAL METHOD CALIBRATICN COEFFICIENT = 0.B0
TOTAL CATCHMENT AREA (ACRES) = 15.35
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.050
LOW LOSS FRACTION = 0.265
TIME OF CONCENTRATION(MIN.) = 6.63
SMALL AREA PERK Q COMPUTED USING PEAK FLOW RATE FOEMULA
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED
RETUEN FREQUENCY (YEARS) = 2
5-MINUTE POINT RAINFALL VALUE (INCHES) 0.19
30-MINUTE POINT RAINFALL VALUE (INCHES) 0.40
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.53

30.0

3-HOUR POINT RAINFALL VALUE (INCHES) = 0,88
6-HOUR POINT RAINFALL VALUE (INCHES) = 1.22
24-HOUR POINT RAINFALL VALUE (INCHES) = 2.05
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 1.63
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.99
2222 SRR SRS RS SEE RS R R R R R R R R R R R R R R R R R R R R R R R R R
TIME VOLUME 9] 0. 7.5 15.0 22.5
{HOURS) (AF) ({CFS)
0.08 0.0013 0.2% Q . .
0.20 0.0040 0.29 0 . .
0.31 0.0066 0.29 Q s . ‘
0.42 0.0083 0.2% Q . F i
053 0.0120 0.29 Q . . ‘
0.64 0.0146 0.30 Q ‘ . F
0.75 0.0173 0.30 Q .
0.86 0.0201 0.30 0Q : . .
q.97 0.0228 0.30 Q i . .
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19.98 1.5066 0.45 Q
20.09 1.5107 0.45 ©Q
20.20 1.5148 0.44 g
20.31 1.5188 0.43 @Q
20.42 1..5227 0.42 @
20.52 1.5265 0.42 ©Q
20.64 1.5303 0.41 Q@
20.75 1.5340 0.40 Q
20.86 1.5377 0.40 ©
20.97 1.5413 0.39 @
21.08 1.5449 0.39 @
21.1%8 1.5484 0.38 Q
21.30 1.5518 0.38 0
21.41 1,5553 0.37 Q
21.52 1.55886 0.37 Q
21.64 1.5620 0.36 Q
21.75 1,5653 0.36 ©Q
21.86 1.5685 0.35 Q
21.97 1.5717 0.35 Q
22.08 1.5748 0.35 0
22.19 1.5781 0.24 Q@Q
22.30 1.5812 0.34 §
22.41 1.5842 0.33 0
22.52 1.5873 0.33 0
22.63 1.5903 0.33 Q
22.74 1.5933 0.32 Q
22.85 1.5962 0.32 0
22.96 1.5991 0.32 Q
23.07 1.6020 0.31 Q
23.18 1.604%9 0.31 ©Q
23.29 1.6077 0.31 @
23.40 1.6105 0:31 @
23.351 1.6133 0.30 Q
23.62 1.6160 0.30 @
23.73 1.6187 0.30 @
23.85 1.6214 D.29 @
23.96 1.6241 0.29 Q
24.07 1.6268 0.29 Q
24.18 1.6281 0.00 Q



UPPER RETENTION

SITE HYDROGRAPH
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

{C) Copyright 1989-2007 Advanced Engineering Software (aes)
Ver. 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 949-474-1960 FAX: 949-474-5315
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Probhlem Descriptions:
IEWD UPPER SITE
PROPOSED 2 YEAR

**+% NON-HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC II:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 2.05 (inches)
S0IL-COVER AREA PERCENT OF 5C5 CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fplin./hr.) YIELD
1 10.80 20.00 69. 0.250 0.735
TOTAL AREA (Acres) = 10.80
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.050

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.265
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SMALL AREA UNIT HYDROGRAPH MODEL

{C) Copyright 1989-2007 Advanced Engineering Software (aes)
Ver. 14,0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California %2606
PH: 949-474-1960 FAX: 949-474=-5315
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Problem Descriptions:
IRWD UPPER RETENTION SITE
FROFOSED 2 YEAR

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.95

TOTAL CATCHMENT AREA (RCRES) = 10.80

SOIL-LOSS RATE, Fm, (INCH/HR) = 0.050

LOW LOSS FRACTION = 0.265

TIME OF CONCENTRATION (MIN.) = 14.07

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY" BRAINFALL VALUES ARE USED

RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.19%9
30-MINUTE FOINT RAINFALL VALUE (INCHES) = 0.40
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.53
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.89
6-HOUR POINT RAINFALL VALUE (INCHES) = 1.22
24-HOUR POINT RAINFALL VALUE (INCHES) = 2.05
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 1.36

I
L=}
-
o

TOTAL CATCHMENT SOQIL-LOSS VOLUME (ACRE-FEET)

LA A S SRR AR ARt Rt R RS REE sttt Rttt st R E R AEEE R

TIME VOLUME Q 0. 5.0 10.0 15.0 20.0
(HOURS) {AF) (CE'S)

0.05 0.0000 0.00 ¢Q . ‘ . .
0.28 0.0023 0.24 Q . F .
0.52 0.0071 0.24 0Q z : B
0.76 0.0118 0.25 @ H § . .
0.9% 0.0166 0.25 @ ‘ y .
1.23 0.0215 0.25 @ . . .
1.48 0.0264 0.25 @ 7 ) . .
1.70 0.0313 0.26 Q . F .
1.93 0.0363 0.26 Q . F F
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5 .53 0.6347 1.89 Q
15.77% 0.6777 485 Q
16.00 0.7387 3.75 Q
16.23 0.893%9 12.26 Q
16.47 1.0319 1.98 Q
16.70 1.0660 1.54 Q
16.94 1.0930 1.24 Q
17.17 1.1152 1.06 . Q
17.41 1.1344 0.92 .Q
17.64 1.1513 0.83 .Q
17.88 1.1668 0.77 .Q
18.11 1.1812 .71 .0
18.34 1.1934 0.55 .Q
18.58 1.2037 0.51 .9Q
18.81 1.2134 0.49 Q
19.05 1.2226 0.46 Q
19.28 1.2313 0.44 ¢©
19.52 1.2395 0.42 Q
19.75 1.2475 0.40 Q
19.99 1.2551 0.38 @
20.22 1.2624 0.37 ©
20.486 1.2695 0.36 Q
20.69 1.2763 0.35 Q
20.92 1.2829 0.34 Q@
21.16 1.2893 0.33 ¢Q
21.39 1.2955 0.32 0@
21.63 1.3015 0.21 o0
21.86 1.3074 030 9
22.10 1.3131 0.29% @
22.33 1.318Y% 0.28 @Q
22.57 1.3242 0D.28 Q
22.80 1,3285 0.27 Q
23.03 1.3347 0.27 Q
23.27 1.33948 0.26 Q
23.50 1.3448 0.26 Q
23.74 1.3457 0.25 @
23.97 1.3545 0.25 Q@
24.21 1.3592 0.24 Q
24.44 1.3616 0.0 9
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HON-HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2007 Advanced Engineering Software (aes)
Ver. 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 926086
PH: 949-474-1960 FRX: 949-474-5315
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Problem Descriptions:
IRWD MIDDLE RETENTION SITE
PROFPOSED 2 YEAR
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%% NON-HOMOGENEOUS WATERSHED AREAR-RVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATICONS FOR AMC II:

TOTAL 24-HOUR DURATION RAINFALIL DEPTH = 2.05 (inches)
SOIL-COVER ARERA PERCENT OF SCE CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp{in.fhr.} YIELD
! 10.00 20.00 69. 0.250 0.735
TOTAL AREA (Acres) = 10.00
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.050

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.265
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SMALL AREA UNIT HYDROGRAFH MODEL

{C) Copyright 1%89-2007 Advanced Engineering Scftware (aes)
Ver. 14.0 Release Date: 06/01/2007 License ID 1355

Analysis prepared by:

Fuscoe Engineering, Inc
16795 Von Karman Ave. Suite 100
Irvine, California 92606
PH: 949-474-1960 FR¥: 949-474-5315
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Preblem Descriptions:
IRWD MIDDLE RETENTION SITE
PROFOSED 2 YEAR

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90
TOTAL CATCHMENT AREA (ACRES) = 10.00
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.050
LOW LOSS FRACTION = 0.265
TIME OF CONCENTRATION (MIN.) = 17.46
SMALL AREA PEARK Q@ COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2
5-MINUTE POINT RAINFALL VALUE (INCHES) 0.1%9
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.40

1-HOUR POINT RAINFALL VALUE(INCHES) = 0.53
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.89
6—-HOUR POINT RAINFALL VALUE (INCHES) = 1.22
24-HOUR POINT RAINFALL VALUE(INCHES) = 2.05

TOTAL CATCHMENT RUNCFF VOLUME (ACRE-FEET)
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET)

I
o
P
o
"

LS s s sR RS R iR SRR TR AR R R R R R R R R R R R

TIME VOLUME Q 0. 2.5 5.0 Tah 10.0
(HOURS) (AF) (CFS)

0.29 0.0025 0.21 ©Q . . L .
0.58 0.0077 0.21 @ . . .

0.87 0.0128 0.22 Q ‘ . .
1.16 0.0181 0.22 Q P g . .
1.45 0.0234 0.22 @ x A . .
1.74 0.0288 0.23 Q 5 . . i
2.03 0.0342 0.23 Q . . . .
2.32 0.0398 0.23 ¢Q = 7 . .
2.61 0.0453 0.23 ©Q . .
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19.49 1.0865 0.37 .Q
19.78 1,0852 0.35 .0
20.07 1,1034 0.34 .Q
20,386 1.1113 0.32 .Q
20.686 1.118%9 0.31 .9
20.85 1,1261 0.29 .0
21.24 1.1331 0.28. .0
i AL 1.1398 0.27 .Q
21.82 1.14863 0.27 .Q .
22.11 1.1525 0.26 .Q
22.40 1.1586 0.25 Q
22.69 1.1645 0.24 ©Q
22.98 1.1703 0.24 Q
23.27 1.1759 0.23 Q
23.57 1.1813 0.22 Q
23.886 1.1866 0.22 @
24,15 1.1918 0.21 Q
24.44 1.1944 0.00 ©
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PRELIMIMNARY WATER QUALITY MANAGEMENT PLAN MARCH 17, 2010

OWNER'S CERTIFICATION

PRELIMINARY WATER QUALITY MANAGEMENT PLAN (P-WQMP)
City of Loke Forest Design Review No.
Tract/Parcel Number TBD

This Water Quality Management Plan has been prepored for IRWD by Fuscoe Engineering, Inc. This
WQMP is intended to comply with the requirements of the City of Lake Forest, Municipal Code
Chapter 15.14, requiring the preporation of a project-specific Woter Quality Management Plan

[WQMP).

The undersigned, while it owns the subject propery, is responsible for the implementation of the
provisions of this plan and will ensure that this plon is amended as oppropriate to reflect vp-lo-date
conditions on the site consistent with current Orange County Droinoge Area Monogement Plan
[DAMP) and the intent of the non-paint source MPDES Permii for Woste Discharge Requirements for
the County of Orange, Orange County Fload Conirol District and the incorporated cities of Orange
County under the jurisdiction of the Santa Ana Regional Water Quality Control Board. A copy of this
WQMP will be maintained at the project site or project office.

This WQMP will be reviewed with the facility operator, focility supervisors, employses, tenants,
maintenance and service coniroctors, or any other party having responsibility for implementing
portions of this WQMP. At least one copy of the approved and cerified copy of this WQMP shall be
availoble on the subject property in perpeluity. Once the undersigned iransfers its interest in the
property, its successors-in-inferest shall bear the aforementioned responsibility to implement and
amend this WGP,

Signature Title
Name Compaony
Addrass

Phone Doie

SERRANO SLIMMIT OWNER'S CERTIFICATION
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R-5 Disposal of Pet Waste

R-& Disposal of Green Waste

R-7 Household Hozardous Woste

-8 Water Conservation
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PRELIMINARY WATER QUALITY MAMAGEMENT PLAN MARCH 17, 2010

INTRODUCTION

This Preliminary Woter Quality Monagement Plan (P-WQMP) has been prepared fo provide
specifications for the post-construction monagement of storm water runoff from the proposed project,
Serrano Summit. Improperly manoged runoff con be a significant source of water pollution causing
impocts to oguafic hobitol, wildlife, ond water-dependent beneficial uses. The implementation of this
plan ensures that such impacts are reduced to the Maximum Extent Practicable [MEP).

This P-WGIMP covers the post-construction operations an Serrono Summit in the City of Lake Forest,
Californio (see Vicinity Map in Section é.0). It hos been developed as required under State Water
Resources Conirol Board (SWRCB) Municipal MPDES Storm Water Permit for the County of Orange and
the Incorporated Cities of Orange County, and in accordance with good engineering practices. This P-
WQMP describes this facility and its operations, identifies potentiol sources of storm water pollution at
the facility, and recommends oppropriate Best Monagement Proclices (BMPs) or pollution contral
measures to reduce the discharge of pollutants in storm wolter runoff.

SERRANO SUMMIT i INTRODUCTION
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PROJECT CATEGORIES

In occordance with the OC DAMP and Countywide Model WQMP, o project is considered a “Priority
Project” if it meets any of the following criteria:

CHECK IF PRIORITY PROJECT CATEGORY

APPLICABLE

All significont redevelopment projects, where significant redevelopment is definad

os the addition of 5,000 or more square feet of impervious sudace on an

olready developed site

2. New development projecis tha create 10,000 square fzet or more of impervious

v surface (collectively over the entire project site) including commercial, industrial,
residential housing subdivisions, mixed-use, and public projects

3. Automotive repair shops (SIC codes 5013, 5014, 5541, 7532-7534, and

7536-7539)

4. Reslauranis where the land orec of development is 5,000 square feet or mora
including parking area

5. All hillside developments on 5,000 square feet or more, which are located on
areas with known erosive soil conditions or where notural slope is twenty-five
percent or more

é. Developmenis of 2,500 squars leet or more of impervious suface or more,
adjocent 1o (within 200 feef) or discharging diractly into environmenially sensitive
areos, such os areos designoted in the Ocean Plon os Areos of Special
Biological Significonce or water bodies listed on the CWA Section 303{d) list of
impoired waters

7. Parking Lots 5,000 square leet or more of impervious sudace exposed fo storm
water runoff.

8. Streels, roads, highwoys ond freeways of 5,000 sguare feet or more of paved
surfoce shall incorporate US EPA guidonce, “Managing Wet Weather with Green
Infrastructure: Green Sireets” in @ manner consistent with the MEP standord

9. Retail gosoline outlets of 5,000 or more square feet with o projected averoge
daily traffic of 100 or mare vehicles per day.

The proposed Serrano Summit Project meets Category 2, and therefore, is considered o “Priority
Project” in occordance with the OC DAMF,

SERRAND SUMMIT 2 INTRODUCTION
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1.0 DISCRETIONARY PERMIT(S) & WATER QUALITY
CONDITIONS

The proposed project, designoted Project/Application Number TBD by the City of Loke Forest, located
in Tract Mumber 17331, is o subdivision of Parcels 1 & 2 of amended Parcel Map Number 82-218 in
the City of Lake Forest, Stote of California, Office of the County Recarder, Orange Caunty.

1.1 DISCRETIONARY PERMITS

Pending. To be documented in the Finol WQMP.

1.2 RESOLUTIONS

Pending. To be documented in the Final WGQMP.

1.3 CONDITIONS OF APPROVAL

Pending. To be documented in the Final WQMP.
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2.0 PROJECT DESCRIPTION

2.1

FACILITY DESCRIPTION

The proposed Serrano Summit project site is an approximote 99-acre parcel located in the City
of Lake Forest, CA. The project site is generally located south of Commercentre Drive, eost of
Biscoyne Bay Drive, and west of the Serrano Creek trail. A vicinity map is provided in Section
&.0. The project site is currently owned by the Irvine Ranch Water District (IRWD); ond will be
developed by IRWD (herein referred to as “developer”).

Under existing conditions, the majority of the project site is vocant, consisting of former
agricultural fields. There are several IRWD focilities (Los Alisos Reclomation Plant) located in
the southern portion of the site, including above ground and below ground sicrage fanks and
associoted facilities. In addition, there is one abondoned office building located in the center
of the sife with adjocent parking.

Adjacent land uses include commerciol ond industrial uses to the north and northwest along
Commercenire Drive, Serrone Creek to the eost, exisling residential developments lo the
southeast and south, and vocant land to the west thot is zoned for residential lond uses in the
Lake Forest General Plan.

The proposed project includes the development of @ mulfi-use master planned community with
additional pork ond public focility land uses. The majerity of the existing IRWD storage tanks
and facilities will remain in the southern portion of the site. The tank adjocent to the proposed
waler quality detention basin moy be removed and/or relocated in order to help satisly the
infiltration/retention requiremeants for the proposed project. The development will include
“walkable” medium density residential neighborhoods generally in the northern and western
portions of the site, a Civic Cenier, ond aodditional pork ond open spoce areas. The table
below summarizes the proposed land uses. Refer lo Section 6.0 for locations of the specific
lond use areas. Further details on the proposed development will be documented in the Final
WQMP,

FROJECT LAND USE SUMMARY

LOT # LAND USE GROSS ACREAGE
1-13 Residential 55.6 ocres
14 Private Recreation Center 1.9 acres
15-17 Public Park i 4.8 ocres
18-19 Existing Facilities 24.1 acres
o] Open Space 3.9 acres
A-E Private Sireets 3.0 acres
= Public Strests 5.4 acres
Tmu! P8.9 acres
13 Civic Center (Chverloy) 11.9 acres
F-M Londscoped Lot/Slope 8.8 ocres

SERRAMND SLIMMIT 4 PROJECT DESCRIFTION
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2.2 PROIJECT FEATURES

PARKIMNG FACILITIES

Parking will be provided throughout the project site os goroges within the resideniial units,
carporis, along residentiol sireels, and as surface lots. Further details on proposed parking will
be documented in the Finol WQMP,

LAMDSCAPED AREAS

The project site will include landscoping along sireels, sidewalks, posesos, pothways, ond
medians; within the residential areas; as planters within the parking lots; in addition to within
the community parks, recreotional areas, and Civic Center. Further details on landscoped
area will be documented in the Final WQMP.

DRAINAGE ANMD RUNOFF ALTERATIONS

Prior fo construction, opproximately 10% of the site is impervious and the runcff coefficient is
0.23. After completion, the entire site will be opproximately 55% impervious and the runoff
coefficient will be 0.54." Thess statistics are summarized in the figure below.

Project Site Drainage and Runoff Characteristics

Olmpervious Area & C-Factor

100% 1,00
S 80% 080 £
.8 a
§ 0 0 i:

g 50% -+ + 0.60
T 40% ! 040
g | <
& 20% | $023 : 0.20 &2

0% [l : 0.00

Existing Proposed

Chart 1. Changes in site droinage ond the coefficient of runclf as a result of the proposed
improvemenis,

! Runalf coefficients derived from Table A-1 of Atachment A of the Orange County Local WQIMP [Awgust 13, 2003).
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ANTICIPATED AND POTENTIAL POLLUTANTS

As o result of the proposed project’s alieration of existing conditions, the project site may
create new pollutant sources, and in turn, change the mokeup of pollulont constituents
generated by Serrano Summit's operations. But becouse storm woter runoff pollution is diffuse
in nature, the composition, level, and cumulative eflecis of specific pollutants generated by the
project cannol be oppropriotely quantified. Based on the proposed land uses for Serrano
Summit, however, this P-WQMP can predict the anficipated and potential pollutants generally
associated with the project’s posi-construction operations. With this infermation in hand, this
will allow the project WQMP to oppropriately assign BMPs to effectively mitigate storm water
pollution priar to the runoff discharging off-site.

The table below, derived from the Countywide Model WQMP, summarizes the colegories of
lond use or project features of concern and the general pollulant categories associated with
them. The types of project features listed below thot ore proposed for Serrano Summit are:
Detached Residential Development, Attached Resideniial Development, Commercial/Industrial
Development, and Streets. As o result, onficipoted pollutonis include: Bacteria/Virus, Heavy
Metals, Mutrients, Pesticides, Organic Compounds, Sediments, Trash & Debris, Cixygen
Demanding Substances, and Oil & Grecse. There are no odditional potential pollutanis of
concerm for this project.

GENERAL POLLUTANT CATEGORIES

= 1) E gw| W
s | 2| BB |e2lE8 |8 z2z8 2
. . . = w ] i =] z5 r o izl ¥
Priority Project Categories | 5 3 = frr] O 5 T - V22 E
and/or Project Features | _.;'—: z E £ o | = 225 &
w | eEx | O = o
s | 5|z |%|og| @2 |°85 =
T ] é ow 0O
Detached Residential
Davalopment A B A A A A %
idantial
Aftached Residantia p X X X % pitl P
Davelopment
Commercial/Industrial pill p pifl piil pist pill ® pitl ¥
Development
Parking Lots pla X LU R L O X p X
Streets, Highways & p 1bl X pm | pm | ye % X pim ¥
Freeways
Motes:
% = Anficipated
P = Paotenlial
{1} A potential pallutent if londscoping or open oren exist on-sile,
12} A potential pellutant if the praject includes uncovered parking areas.
(3} A polential pellulant il lond wse invelves feed or onimal waste praducts.
(4p  Including pelrolaum hydrocarbons.
{5} Including solvanis.
[6] Anclyses of pavement runcll reutinaly exhibil bacterial indicalors.
Source: Counly of Orange Fleod Control District, 2003 Droinoge Area Master Flan, Table 7-1.3, July 1, 2003.
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2.3

OWMERSHIP OF SITE

The table provided below describes the ownership of all land space within the project site once
the construciion of the project has been completed.

SITE FEATURE ‘ OWNER
Private Streets Master HOA or Sub-HOA
Recreation Center Maoster HOA
Landscape (Lot H) City of Lake Forest
Private Londscaped Arsas & Lots D-G, J-M Master HOA or Sub-HOA
Public Parks City of Lake Forest
Public Buildings [Civic Center Site) Cily of Lake Forest
Public Streals City of Lake Foresi
Public Facilities {IRWD Facilities) IRWD
Residentiol Areas Master HOA aor Sub-HOA
Water Quality/Detention Basin (Lot L) Master HOA
Detention Bosin (Lot H) City of Lake Forest

A Maoster Home Owners Association (HOA) will be formed upon project completion. The HOA
will be responsible for inspecting and maintoining all BMPs prescribed for Serrano Summit
residential areas, private recreafion center, sireets, and landscaping. At such time os the HOA
contact information becomes available it will be incorporoted into this WQMP. Until o HOA is
formally established and public improvements accepted by the City, the developer sholl assume
all BMP mainlenance and inspeclion responsibilities for the proposed project. The City of Loke
Forest shall be responsible for inspecting ond maintaining any BMPs within the public streets.
Mainlenance contact information is provided under Section 5.1 of this P-WQMP.

SPECIFIC INDUSTRIAL / COMMERCIAL DETAILS

The Serrano Summit project will include commercial land uses with the inclusion of & Civie
Center, Recreotional Center, as well as multiple neighborhood ond possive porks. These uses
are summarized in the table below,

COMMERCIAL DEVELOPMENT SUMMARY

LOT USE A%:EféE FEATURES
City hall, community center,
13 Civic Cantar 1.9 sheriff/ police laciliies, outdoor
’ ploza, government offices, surlace
and structured parking
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COMMERCIAL DEVELOPMENT SUMMARY

GROSS
LOT USE ACREAGE FEATURES
Clubhouse, restrooms, showers,
14 Recreation Center 1.9 swimming poaol, tot lot, open play
areas, parking
15 Meighborhood Park 0.5 Seating areas, volleyball and/or
bosketboll courts, shade
) Meighborhood Park 0.5 structuras, lot lots
Tables, benches, shode structure
17 Possive/Matura Park 3.8 far group activities, irails, hilching
posts, watering troughs
18 Public Facilities 19.9 IRWD Facilities
19 Public Facility 8.1 IRWD Facilities
Public & private streels w/
nfa Street Rights-of-Way 8.4 ossociated landscaping ond
infrostruciura.

Mo ouldoor siorage of malerials is anticipated [moierials will be stored indoors). Materials
onficipated to be stored on-site include those ossociated with residenfial and park
developments [i.e. cleaning products, maintenance, eic.); however, no hazardous wostes will
be stored on-site. The project is not anficipated fo genercle any wasies thal would be
considered hozardous. All wastes shall be collected and properly disposed of off-site (see
Section 4.2 for source contral BMPs reloted fo these features).

Operations associoted with the existing IRWD plont operotions and reservoirs in the south ond
southwest porions of the site are covered under seporate NPDES permits, and therefore are
not discussed in this P-WQMP,

Mew developments and significant redevelopments generally incorporate cerain site features
that may potentially impact storm water runoff quality if proper site design is not considered.
These features include, but are not limited to, trash enclosures, looding docks, maintenance
bays, vehicle or equipment wash areas, outdoor processing oreas, fueling areas, food
preporation areas, and communily car wosh arecs. The following table provides o breokdown
of specific lealures proposed for the project sile.

SITE FEATURES SUMMARY

SITE FEATURE NUMBER POLLUTANTS OF COMNCERN

Trash Enclosures 18D Trash and debyris, bacleria

Organic compounds, frash ond
Looding Docks TBD debris, cil and grease, heavy
meials, wash water

Trosh and debris, oil ond grease,
heavy metals

Maointenonce Bays TED
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2.4

SITE FEATURES SUMMARY

SITE FEATURE NUMBER POLLUTANTS OF CONCERN

Fueling Araos TBD Oil nr!d grease, heavy melals,
orgonic compounds

Equipment / Vehicle Wash Areas TBD Trash, sediment, il ond grecse,
washing compounds {soap)

Food Praparation Areas TBD Qil and grease, baclerig/virus

Cutdoor Processing Areas TED TEDSH o e e
oil and grease

Community Car Wash Racks TBD T.rﬁsh_, sediment, oil and grease,
washing compounds {soop)

An appropriate number of trash enclosures will be locoted within each of the plonning arecs of
the project site. Specific number and locotions of the trash enclosures will be documented in
the Final WQMP. Trash enclosures will be covered and walled on 3 sides to preclude rainfall
ond runoff (gate comgrising the fourth side).

The proposed Civic Center will not cantain any vehicle/equipment wash or maintenance areas,
other than doy-to-doy maintenance and upkeep of Cily and police/sheriff vehicles. Further
details will be pravided in the Final WQMP,

In the event site features ore odded fo the proposed Project that are nat identified in this P-
WQMP, these leatures will be designed in accardance with the Orange County Drainage Area
Manogement Plan (OC DAMP, 2003) requirements and City LIP and verified during the precise
grade plan check raview procass.

SPECIFIC RESIDENTIAL DETAILS

The Serrana Summit project will include 524 single and multi-fomily residential units. The
following toble summarizes the proposed residential units for the project.

RESIDENTIAL DEVELOPMENT SUMMARY

Lot USE Booyp DENSITY
1 Townhomes 6.7 12.2 dufoc
2 Rear-Loaded Duplexes 1.0 16 dufoc
3 Rear-Londed Duplexes 2.0 16 du/oc
4 Rear-Loaded Duplexes 1.4 15.7 dufac
5 Townhomes 7.2 18.5 du/ec
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RESIDENTIAL DEVELOPMENT SUMMARY.

GROSS
LOT LISE ACREAGE DEMSITY
] Townhomes 6.6 11.8 du/ac
Rear-Loaded Single Fomily
7 Detoched 1.7 14.1 du/ac
Rear-Looded Single Family
8 Deicichad 1.5 11.3 duwfoc
Rear-Looded Single Family
9 Detached 1.5 12.7 du/oc
10 Slacked Flat Condos 2.1 15.7 dufoc
11 Stacked Flo! Condos 3.5 17.7 dufac
12 Motor Court/Green Cour 8.5 10.6 du/oc
13 SFASApariments” 1.9 18.9 dufac
** The Public Focililies Cverloy allows far the developmeni ol o Civic Center in Lot 13,

The following table provides a breakdown of specific features proposed for the project site.

SITE FEATURES SUMMARY
SITE FEATURE NUMBER POLLUTANTS OF CONCERN

Trash Enclosuras TBD Trash and debris, bacleria
Organic compounds, trash and

Looding Docks 0 dehiris, oil and grease, heavy
melals, wosh water

Maintenance Boys 0 Trosh and debris, oil ond grease,
heavy matals

Fueling Areas 0 Oil En.d grease, heavy meials,
organic compounds

Vehicle Wash Areos 0 TI'EIEhI* sediment, oil and grease,
washing compounds (soap)

Food Preparation Areos 0 Oil and grease, bacieria/virus

is, h

Qutdoor Processing Araos 0 T."“h and dehiis) hedyy medols,
oil and graase

Comimunng Cor Wash Rk 0 Trash, sediment, oil ond greose,

washing compounds (soap)

As previously mentioned, an appropriate number of trash enclosures will be located within
each of the planning arecs of the project site.  Specific number and locotions of the trash
enclosures will be documenied in the Final WGMP, Trash enclosures will be covered and
walled on 3 sides to preclude rainfall and runcff (gate comprising the fourth side).

SERRAND SUMMIT
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For the locations of these site features identified obove, please refer to the Site Plan Exhibit
provided in Section 6.0 of this P-WQMP. In the event site features are added to the proposed
Project that are not identified in this P-WQMP, these features will be designed in accordance
with the Orange County Drainage Area Management Plan (OC DAMP, 2003) requirements
and City LIP and verified during the precise grade plan check review process.
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3.0 SITE DESCRIPTION

3.1

WATERSHED

The project site is located within the larger San Diego Creek watershed. The San Diege Creek
Watershed covers 112.2 squere miles in central Orange Couniy. |t includes portions of the
cifies of Costa Mesa, Irvine, Loguna Woods, Lake Forest, Newport Beach, Orange, Santa Ana,
and Tustin. lis main Iributary, 5an Diego Creek, drains into Upper Newport Bay. Smoller
tributaries include Serrano Creek, Borrego Canyon Wash, Agua Chinon Wash, Bee Conyon
Wash, Peters Canyon Wash, Sand Caonyon Wash, Bonita Canyon Creek, and the Senta Ang
Delhi Channel. Wotershed uses are generally comprised of agriculiural, vacan!, developed
ond recreational land uses. The enfire western portion of the wotershed is developed, with
development spreading to the east and south.

Mare specifically, the project drains info Sarrono Creek downstream of the 241 Toll Road and
upstream of Trabuco Road. The Creek is located along the south edge of the project.

303(d] LISTED WATER QUALITY LIMITED SEGMENTS

The project site ulfimately drains into Serrono Creek within the larger Sen Diego Creek
watershed. According to the Californio 2006 303(d) list published by the San Diego Regional
Water Quality Control Board, Serrano Creek is not listed os impoired. However, Reach 2 of
the San Diego Creek is listed as impaired for metals, and Reoch 1 is impaired for fecol
coliform, selenium, and toxaphene.

TMDLs

Once o water body has been listed as impaired, o Total Maximum Daily Load (TMDL) for the
constituent of concern (pollutant) must be developed for that water body. A TMDL is an
estimate of the daily load of pollutants that o water body may receive from point sources, non-
point sources, ond natural backaround conditions {including an oppropriate margin of safety),
without exceeding its water quality stondard. Those facililies and activities that are dischorging
into the water body, collectively, must not exceed the TMDL.

Total Moximum Daily Loads (TMDLs) have not been set for the San Diego Creek watercourse.
TMDLs, however, have been developed jointly for the San Diego Creek Watershed ond the
Mewport Bay, of which the wolercourse and the project’s five other tributaries are a part.
These pollutonts include toxics, nutrents, and sedimenis,

The Sonta Ano Regional Water Quality Conitral Board (RWQCB) established the nutrient TMDL
in 1998 ond the sediment TMDL in 1999. The nuirient TMDL establishes targets for reducing
the annual loading of nitrogen and phosphorus to MNewport Bay by 50% and meeting the
numeric ond norrafive waler quolity objectives by 2012. The sediment TMDL hos similar
objeciives, fo reduce the annual average sediment load in the 5on Diego Creek watershed
from o total of 250,000 tons per year to 125,000 tons per year, calculated over o ten yeor
period {a 50% reduction).

Maoreover, EPA Region 9 established the TMDL for toxics in 2002, It covers 14 different
constituents — chlorpyrifos ond diazinon [orgonophosphate pesticides); chlordane, dieldrin,
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DDT, PCBs, ond toxaphene (organochlorinated compounds); cadmium, copper, lead and zinc
{metals); selenium; chromium and mercury {metols, specific to Rhine Channel only). Currently,
only 2 constituents hove been considered for opproval by the Sonie Ana RWQCE: the
orgonophosphate pesticides.

HYDROLOGIC CONMCERMNS

The purpose of this section is fo identify any hydrologic condifions of concern with respact 1o
downsiream llooding, erosion potential of natural channels downstream, impocis of increased
flows on natural habitat, etc. Hydrologic conditions of concern are typically direcied 1o those
developments that discharge directly into receiving water bodies {natural droinage courses or
partiolly improved channels).

The recently updated M54 Storm Waier Permit requires that the 2-year storm event be analyzed
for pre- and post-condition to determine hydrologic conditions of concern (Section XI1.D)
Based on the requiremenis of the Permil, the project would not have o hydrolegic condition of
concem if the volume and the time of concentration of storm water runoff for the post-
development condition does not significantly exceed those of the pra-development condition
for o 2-yeor frequency storm event (o difference of 5% or less is considered insignificant).” The
following tables provide a summory of the 2-year calculations for the existing vs posi-
development condition.

HYDROLOGY SUMMARY FOR OUTLET A

2-YEAR, 24 HOUR
Parameter
Pre-Development Post-Development % Change
Q (cls) 38.4 21.8 -43%
Volume {ocre-Teei) 4.02 1.63 -59%
Time of
Concentration (Tc) 20,96 0,63 -68%

HYDROLOGY SUMMARY FOR OUTLET B

2-YEAR, 24 HOUR

Parometer
Pre-Development Post-Development % Change
Q |cfs) 17.4 76.5 +434%
Volume [ocre-fae) 1.0 6.7 +670%
Time of ;
Conceniration (Tc) 8.95 8.36 -6.5%

* Section XI1.0.2.a of Cirder MNo. RB-2009-0020
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3.2

HYDROLOGY SUMMARY FOR OVERALL PROJECT

2-YEAR, 24 HOUR
Parameter
Pre-Development Post-Development % Change
Q (cls) 56.0 98.3 +76%
Volume {ocre-leet) 50 8.3 +66%
Time of
Concentration N/A N/A /A

Based on the analysis provided in the tobles obove, the results demonstrate the post-
development 2-yeor storm even! volume well exceeds the pre-development volume and does
not fall within the 5% threshold. The net chonge in volume is opproximately 3.3 ac-#. |n order
to comply with hydromodification requirements, the proposed project will implement o
combined system of features fo either infilirate and/or mitigate the flows to the creek in a highly
controlled manner up to this design volume. Flow rates from larger storm events will also be
mifigoted through the use of on-site delenlion bosins.

In order to contral runclf to meet the pre-development 2-yeor volume conditions, the proposed
project will utilize underground storoge and infiliration reservoirs within the project site fo
reduce runolf volumes. These infiliration systems may also be designed with o drywell system
to improve infiliration and decrease drow down fimes. During the detailed site plan design, the
use of porous londscaping refention and porous pavement moy alse be utilized to account for
a portion of the 2-yeor volume difference between pre- and post-project conditions. The
specific amount of infiliration with each feature or facility will be determined upon site specific
infiliration testing and the forthcoming infiltration criteria currently being updoted in the
County-wide Madel WEMP (expected Fall 2010).  In the event site spacific soil conditions and
the criterio do not allow for full infiliration of the 2-year volume difference, the remoinder will
be dischorged to the creek under the criticol rale for adverse impoct as defined by forthcoming
hydromodificotion criterio in the Madel WQMP. In addition, the use of the mulii-functional
water quality and detention basins at the downstream end of the project will also be used to
manage and control flow rotes from the 100-year storm event through the use of outlet
structures. Further datails including basin design will be included in the Final WQMP.

SITE LOCATION

PLANNING AREA/
| COMMUNITY NAME

Serrono Summit

| South of Commercentre Drive, west of Serrano Creek and [ndian
GENERAL LOCATION Ocean Drive, and east of Biscayne Boy Drive in the City of Loke
Farest,

ADDRESS M/A

PROJECT SIZE ~99 acres
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SOIL CHARACTERISTICS

A preliminary geotechnicol investigation wos conducted by Leighton and Associates, Inc. in
May 2008 for the project site.’ Based on the borings performed on-site, soils within the project
site generally consist of documented ond undocumented orificiol fill, quoternary-oged
alluvium, colluvium, and sondstone from the Oso member of the Capistrunu Formation.
Within the northern pertion of the site, arificial fill consisted of medium dense to dense, brawn
io groyish brown, dry to slightly moist, fine to coarse groined sond o clayey, silty sand fo
depths ronging from opproximately 1 fo 75.2 feet. Within the areas of the water treaiment
focility tanks, fill wos not documented, however is expecled to cansist of onsite derived sond
ond silty sands with a trace of cloy and concretions. Within the southern portion of the site,
undocumented fill was encouniered, consisting of loose, dark brown to gray, dry to moist, fine
to coorse grained sand to silty cloyey sand, with fine to coarse grovel, cobbles and small
boulder sized concretionary sandstone and concrete debris.  The alluvivm encountered
generolly consists of loose zones of maisi, fine to coorse grained sond with grovel sized
sandstone connections.

Groundwater was not encountared of ony borings or test pits to the moximum depth of 80.4.

Historically high groundwater table is estimated to be ot o depth of opproximately 10 to 20
feet below ground surface within the canyon botioms.

EXISTING DRAINAGE CONDITIONS

Under existing conditions, the maojority of the site slopes generally toward the east and
southeast, towards Serranc Creek along the southeastern project boundary. The site previously
was groded with o variety of bosins, ridges and terroced slopes. Significont to the site is a
deep ravine on the northeasterly porfion of the propery. A large portion of the developmeni
site drains to this heavily wooded ond brushed fributory fo Serrano Creek. A small droinage
area in the northern portion of the site, the current drive approach fo the site from Biscayne
Bay Drive, sheet flows toward Biscayne Bay Drive where flow is picked up via on existing sirest
caich bosin. Two oreas on the west side of the development site sheet flow westery into
undeveloped land. There is o proposed tract over a portion of the undeveloped land.

There is no run-on lo the site from outside oreas. The majority of the site currently flows to the
eost and empties info Serrano Creek via three existing pipe discharge points. Three smoll
oreos also sheet flow directly to Serrono Creek. Those oreas are not o port of the development
orec ond their droinoge poterns will not be changed.  In addition, o porfion of the west side
of the current IRWD buildings flows to esisting developed areas and their existing terroce
drains. There oreas are nol pori of the development area and their flow pattern will not
change.

Per the Los Alisos Water Disirict plons previously cited and per visual inspeciion of the sile,
there ore o number of bosins and attendant pipes that currently serve the site. Those basins,
risers, outlels and pipes are in various stotes of repair. Many of the bosins are overgrown with
brush and several of the cutlet pipes were found to be portially buried by silt build-up. There
are three outlels io Serrano Creek from the site in oddifion to the small oreas that sheet flow to
the creek. The majority of these facilities will be demalished; however several will be utilized in
the development plan.

? Leighton ond Associoies, Inc. (2008, May 7). DRAFT Preliminary Geatechnical Explorafion Report lor the Propased
Residential Development, Civic Center, and Park of Former IRWD Site, City of Loke Forest, Caliiomia,
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PROPOSED DRAINAGE CONDITIONS

Under proposed conditions, new storm drain focilities will be constructed to drain runoff from
the new development areas and connect o the existing locilities located in the southem portion
of the site. The proposed system will include opproximately 2 areos for underground storage
and infiltration within the park areos to reduce runolf and provide ireatment of the water quality
design capture volume. Addilionol arsas may be odded pending geolechnical investigations
ond identification of favorable infiliration arecs. One dual purpose water gualiiy-detention
bosin will be located in the southem partion of the sile between the existing storoge reservoirs
to reduce peak flow runoff from the site as well os provide water quolity benefits. This basin
will also include dry wells to moximize infiltration of the 2-year volume incraase while providing
additional water quality benefits. A second detention basin will be locoted immediately south
of the proposed civic Center site. An underground storage system for infiltration and potential
reuse is also being considered within the Civic Center site fo provide runoff reduciion for the 2-
year storm flow and water quolity design copture volume. Further defails on the proposed
detention basins and their hydrologic funcfion will be documented in the Final WQMP.

The existing storm drain system draining the existing emergency storage raservoirs and other
existing oreas not included in the development areos will stay ‘as is' and cantinue io drain os in
the existing hydrology o the ravine. An existing starm drain pipe drains the ravine inte Serrano
Creak.

LAND USE AND ZONING

Under existing conditions, the project site is zoned for general ogriculture {Al). Under
proposed condifions, the project site will be zoned for medium-density residential and open
spoce uses.

3.3  EXISTING WATER QUALITY ISSUES

As discussed in Section 2.2, the project will result in on increase in impervious surfoces as
compared fo existing conditions, from 10% to approximately 45% impervious. Although the
project site is located near the upper reoches of Serrano Creek, the Creek is not designaied os
on Environmentally Sensitive Area (E5A) occording to the OC DAMP. Howaver, since San
Diego Creek is lisied as impaired on the 303(d) list of impaired water bodies, it is designated
os on Environmentolly Sensitive Area (ESA) occording to the ©OC DAMP, There are no
designoted Areas of Speciol Biological Significonce (45BS) within the vicinity of the project site.

It any odditional water quality issues or problems are discovered at any stage of the project's
improvements, this condition will be evoluated and mitigated. In conformance with the
Couniywide Water Quolity Management Plan (WQMP) and Nafional Pollutant Discharge
Elimination System (MPDES) Drainoge Area Monagement Plan (DAMP), the Serrano Summit
Project will require the incorporotion ond implementation of site design, source control, and
treatment control Best Management Praciices (BMPs) to adequoiely address oll onticipated and
potentiol pollutants, if any, within the site, including any water qualily issues mentioned above.
The proposed BMPFs for the Project are discussed further in Section 4 of this WQMP.,
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4.0 BEST MANAGEMENT PRACTICES

The WQMP shall identify Best Managament Proctices (BMPs) thot will be used on-site fo coniral
predicioble pollutant runofi, and shall identily, ot @ minimum, the measures specified in the Countywide
Water Quality Management Plan (WQMP) and NPDES Droinoge Area Management Plan (DAMP), the
assignment ol long-term maintenance responsibilities (specifying the developer, porcel owner,
maintenance associotion, lessee, sic.) and the locations of all structural BMPs.

Projects designafed os Pricrity Projects are required to incorporate and implement site design, source
control, and treatment control BMPs, unless not opplicable due to the project characteristics.  Site
design BMPs help minimize the introduction or generation of potential pollutanis from a facility's
operations. Source control BMPs are operofional practices thot reduce potentiol pollutants at the
source, ond include both structural and routine non-structural proctices.  Trealment conirol BMPs
remove pollutants of concern from siorm water-runoff and must be located and designed oppropriately
so as to infiltrate, filler, and/or treat the required runoff volume or flow prior to dischorging into
receiving waters. Selection of treatment conirol BMPs is bosed on the pollutanis of concern of the
project site (identified under Section 2.2) and the BMP's ability to effectively mitigote those pollutants, in
consideration of site conditions and constraints. Further details on the Project’s selected treatment
control BMPs are provided in Section 4.3.

The approach o waler quality treatment for the Project includes incorporation of site design/low impact
development (LID) strategies and source control meosures throughout the site in o systematic manner
that moximizes the use of LID leolures to provide Ireatment of siorm water and reduce runoll. In
accordance with the 4™ Term M54 Storm Water Permit {Order RB-2009-0030), the use of LID features
will be consistent with the prescribed hierarchy of treatment provided in the Permit, including infiltration,
evapotranspirafion, harvest/re-use and bio-treatment. Infiltration within the development area will be
promated within the proposed pork areos os well within and odjocent o the large water quality /
detention bosin. Proposed feotures include underground infiliration units and drywells. Exaci volumes
infiltrated by these BMPs will be based on the infilirolion leasibility criteria currently in development by
the County of Orange and Co-Permitiees associoted with the Model WQMP updates with the 4™ Term
M54 Permit re-issuance,

Where feasible, LID feotures will be designed to infilirole and/or reuse treated runoff on-site in
accordance with feosibility criterio os defined in the new Model WQMP (expected July 1, 2010).
Infiltration on-site will be limited bosed on o number of foctors that will influence the amount of
allowable infiltration of the design capture volume (SQDV) including measured percolation rate of soil,
location of building foundations, and other geotech concerns (e.g., exponsive soils, presence of clay
loyers, efc.). If the sile specific infiliration rates do not provide sufficient ability infiliraie the design
copture volume and 2-year volume control requirements (opproximately 3.3 acre-fi), these flows will be
discharged to Serrano Creek below critical thresholds to avoid downstreom harm to habitats or channel
stability.  Critical thresholds will be identified through the use of regional hydromadification studies
being developed by the County of Orange to determine moximum low flow discharges 1o local creeks
to ovoid impacts (i.e. controlled discharge of no more than 110% of the 2-yeor existing flaw rate) or site
specific studies on Serrane Creek which will define recommended low flow discharge rofes.

All LID features identified in this report are preliminary in nature but have been sized to show their
relative footprint requirements for technical planning purposes (sifing, treatment volumes, fypicol
profiles, etc.). Detoiled drainoge colculations, grading, ond confirmation of sizing io occur during the
detailed design phase ond subsequent WGMP dacumentation.
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4.1  SITE DESIGN BMPs

The following table describes the site design BMPs used in this project and the methods used to
incorporate them. Careful consideration of site design is o critical first step in storm waler
pallution prevention from new developments and redevelopmenis. Details on site design BMPs
implemenied of the project will be supporied by construction level documents in the final
WQMP and prior to grading permit{s) issuance by the Cily.

DESIGN CONSIDERED:

MINIMIZE IMPERVIOUS
AREA / MAXIMIZE
PERMEABILITY {C-FACTOR
REDUCTION])

DESCRIFTION

Impervious surloces hove been minimized
by incorporating landscoped areos over
substantial porfions of the site including
common areas, porkways, medions, in
addition to larger parks and open space
areas. The sireels and sidewalks will be
designed with minimum width requirements
to minimize impervious surfoces where
feasible.

All dry weather flows and low flows from

MINIMIZE DIRECTLY the residential areas and streets will be
CONNECTED IMPERVIOUS 57 O routed through water quality basins to
AREAS (DClAs) {C-FACTOR = minimize the direct connection of runoff
REDUCTION) from impervious oreas to downstream off-
site areqs.
Underground storage areas for infiltration
ond dry wells are proposed to provide
runoff reduciion benefits. In addition,
water gquality bosins thot comhine exiended
CREATE REDUCED OR detention, wetland vegetation and bottom
"ZERO DISCHARGE" AREAS 3 O stage filter drain will be utilized to promote
(RUNOFF VOLUME = reduced runolf volumes and attenuated
REDUCTION) flow rates. Lostly, where acceptable,
porous pavement and porous landscape
retention/detention will also ufilizad in the
detailed site design to provide additional
runoH reduclion measures,
Mative trees and shrubs will be preserved in
CONSERVE MATURAL AREAS natural open space areas and native or

(C-FACTOR REDUCTION)

drought tolerant plants will be used in
development plant paleties.
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4.2 SOURCE CONTROL BMPs

The toble below indicates all BMPs to be incorporated in the project. For those designoted os
not opplicable {N/A), o brief explanation why is provided.

INCORPORATED ROUTINE

| YES ‘ N/A ‘ DESCRIPTION

The HOA will ensure that all
homeowners will be given o copy of
the recorded CC&Rs which will
confgin deioils on educational
materials and restrictions to reduce
pollutants from reoching the storm
droin sysiem. The developer shall
[ [] | esiablish requirements that these
educational moteriols are distributed
by the HOA to all members of the
HOA, ond periodically thereafier by
the HOA ofter the first sole of the
units. Examples of the environmental
awareness malerials are provided in
Section 7.

Within the Master CC&Rs creaied by
the developer, language shall be
included io restrict activities that have
the potential fo create adverse
impocis on waler quality. Activities
include but ore not limited to: the
handling ond disposal of
contaminants, trash manogement
and litter contral, irrigation and
landscaping practices, ferilizer
opplicotions ond household waste
management proctices.
Management programs will be
designed and implemented by the
HOA 1o mainigin oll the common
areas within the project site. These

NON-STRUCTURAL BMP:

HOMEOWNER/ TENANT

NT | EpucaTION

N2 | ACTMITY RESTRICTIONS | [ O

COMMOM AREA programs will cover how to reduce
N3 | LANDSCAPE & [] | the potential pollutant sources of
MAMNAGEMENT fertilizer and pesticide uses,

utilization of water-efficient
landscaping proctices and proper
disposal of landscope wastes by the
HOA and/or contractors.
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|

e T U TNE | YES | A | DESCRIPTION
The HOA will be responsible for the
implementation and maintenance of
eoch opplicable non-siructural BMP,
as well as scheduling inspections and
maintenance of all opplicable
= struciural BMP facilities through its

siaff, landscape contracior, ond/or
any other necessary maointenance
contractors. The Cify shall be
responsible lor maointenance of BMPs
within the public areas of the projec.
See Section 5.0 for further datails.
Mot opplicable. The project site will
not require Title 22 CCR complionce
since the operation of the project site
will not generate of hozardous wastes

M4 | BMP MAINTENAMCE X

NS TITLE 22 CCR ] K | part of its routine operafion. As
COMPLIAMCE previously mentioned, operations
ossociated with the existing IRWD
lacilities are covered under seporate
MPDES permits and are not
documented in this WQMP.
NG LOCAL WATER QUALITY ] % The City of Lake Forest does nat
PERMIT COMPLIAMCE issue water quality permits.
Mot opplicable. The project site will
not hondle or dispose of hazardous
N7 gt!:rh CONTINGENCY O Bd | moterials os part of its routine
operations. See previous notes
regarding IRWD operations.
Mot applicable. The project site will
UNDERGROUND not handle or dispose of hozardous
M8 | STORAGE TANK | B | moterials s port of its routine
COMPLIAMCE operations. See previous nofes
renording IRWD operations.
Mat applicable. The project site will
not handle or dispose of hozardous
ME EBZQ#SSLSEE:LOSURE |:| B | materials as pori of its routine
operotions. See previous noles
regarding IRWD operations.
Mot applicable. The project site will
UNIFORM FIRE CODE not handle or dispose of hozordous
MN10 IMPLEMENTATION O B | materials os part of its rouline

operalions. See previous notes
regarding IRWD operalions.
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INCORPORATED ROUTINE
NON-STRUCTURAL BMP:

M11

COMMONM AREA LITTER
CONTROL

‘ YES | N/A ‘

DESCRIPTION

The HOA will ba responsible for
performing trosh pick up and
sweeping of litered commen areos
on a weekly bosis or whenever
necessary. Responsibilities will also
include noting impraper disposal
maleriols by the public and reparting
such violations for investigation. The
City shall be responsible for common
area litter control within the public
areas of the project.

N12

EMPLOYEE TRAINING

All employees of the HOA and any
contractors will require training to
ensure that employees are aware ol
maintenance activities that may result
in pollutants reaching the siorm
drain. Traoining will include, but not
be limited to, spill cleanup
procedures, proper waste disposal,
housekesping practices, sic,

M13

HOUSEKEEPING OF
LOADING DOCKS

There are no loading docks
proposed for the site,

M14

CATCH BASIN
INSPECTION

All catch basin inlets shall be
inspected ond maintoined by the
HOA at least once o yeaor, prior o
the rainy senson, no loter than
October 1P** of each year. The City
shall be responsible for inspecting
and maintaining all public catch
basins and droinage facilities.

MN15

STREET SWEEPING
PRIVATE STREETS AND
PARKING LOTS

The HOA shall be responsible for the
street sweeping of all private drive
misles and parking areas within the
project quarerly, and prior lo the
rainy seoson, no later than October
1 of each year. The City shall be
responsible for sweeping all public
sireets and parking lots.

177

RETAIL GASCLIME
OUTLETS

Mo refail gosoline outlels are
proposed.

* There is no BMP with the designation N164.

SERRAMO SUMMIT

EMP INSPECTION & MAINTENANCE




PRELIMINARY WATER QUALITY MANAGEMENT PLAN MARCH 17, 2010

INCORFORATED ROUTINE
STRUCTURAL BMP:

l YES ‘ N/A ‘ DESCRIPTION

The developer will be respansible for
the stenciling of all calch bosins to
incluele o legible message such os
STORM DRAIM STEMCILING AND 5 O “Drains to Ocean” or “Drains lo
SIGNAGE S Santa Ang River,” The HOA will be
responsible for maintaining and
replacement of signage when
necessary.
FROPER OUTDOOR HAZARDOUS ] Mo ouidoor hozardous material
MATERIAL STORAGE DESIGN storage areas are proposed.
All trash and woste shall be stored in
containers that have lids or tarps 1o
minimize direct precipitation info the
0 containars. The sioroge areos will be
paved, covered, and either be sloped
or include a barrier to keep drainage
oul of the storm drain. Locations will
be provided in the Final WQMP.
The developer will be responsible for
the installation and maintenance of
all common landscape areos utilizing
similar plonting moterials with similar
waler requirements to reduce excess
irrigation runol, The developer will
EFFICIENT IRRIGATION SYSTEMS 7 0 be responsible for implementing all
AND LAMDSCAPE DESIGN efficient irfigation systems for
common area landscaping including
but not limited to provisions lor woter
sensars and programmable irrigation
cycles. The irrigniion systems shall
be in conformance with water use
efficiency guidelines.

PROPER TRASH STORAGE
DESIGN

The developer will be respansible for
the vegelative establishment an all
PROTECT SLOPES AND ] O] manufactured or disturbed slopes
CHANMELS

with o mixture of native species and
opproved omamentals by the City of
Lake Forest.

SPECIFIC LAND USE/ PROJECT TYPE BMPs

Mo loading dock oreos are
proposed.

O
]

LOADING DOCK AREAS

MAINTENANCE BAYS Mo maintenance bays are proposed,

Mo equipment wash areos are

EQUIPMENT WASH AREAS
proposed.

Sapmika
K K| X

VEHICLE WASH AREAS Mo vehicle wash areas are proposed.
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INCORPORATED ROUTINE |

STRUCTURAL BMP- | = ‘ N/A J DESCRIFTION

OUTDOOR PROCESSING AREAS ] 5 Mo ouldoor processing areas are
proposed.

FUELING AREAS ] (4 | No fueling areas are proposed.
The developer will be responsible for
the vegetative establishment on all
manufactured or disturbed slopes

PR LANUREATING & O with o mixture of native species and
approved ormamenials by the City of
Loke Foresi,

WASH WATER CONTROLS FOR O | Mo lood preporation areos are

FOOD PREPARATIONS AREAS proposed.

COMMUNITY CAR WASH RACKS | [ :;"rz:;’;:;“”““‘f car wash racks are

The routine structural ond non-struciural BMPs hove been selecied in the above tables to
address the anticipated and potential pollutants generated by the project site's land uses. The
implementation of these BMPs is designed o reduce the pollutonts ossaciated with the land
uses discussed in Section 2.3 and shown in the table below. With the implemeniation of these
routine source control BMPs, the Project areo will effectively minimize its potential to generate
pollutants that moy potentially couse water quality impacts to the downstream receiving woter
body.

SOURCE CONTROL BMP TARGET POLLUTANTS
ACTIVITY RESTRICTIONS AND

Heavy melals, cil & grease, bacteria, nutrients

TENANT EDUCATION

COMMON AREA LANDSCAPE Mutrients, pesticides, sediments, oxygen demanding
MAMAGEMENT substances

SPILL CONTINGENCY PLAN Metals, il and greose, organics

COMMOM AREA LITTER CONTROL Vaisivand dbii: srsan

AND TRASH STORAGE AREAS Ralesionics sl

EMPLOYEE TRAINING Heavy metals, irash and debris, oil and greose,

awygen demanding substances.
Sediment, porticulales, heovy melals, trash and

CATCH BASIN INSPECTION

dabris
STREET SWEEPING All pollutanis, porticulorly trash and debris
STORM DRAIN SIGNAGE All pollutants, particularly frash and dabris
EFFICIENT IRRIGATION AND Mutrienis, pesticides, sedimenis, oxygen demanding
LAMDSCAPE DESIGM subsiances
SLOPE FROTECTION AND Sediment and debris, nuirients and pesticides (used in
HILLSIDE LANDSCAPING conjunction with londscape design)
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4.3 TREATMENT CONTROL BMPs

The following toble describes the treotment contral BMPs that will be incorporated into this
project. The treatment BMPs in this table are included in the project design to mitigate any
pollutanis of concern that were identified in the water quality planning process. The toble also
describes why o BMP wos nol chosen for the project. If necessary, details describing the design

of the BMPs will be provided below.

INCORPORATED TREATMENT
CONTROL BMP:

IF NO, DESCRIBE WHY

VEGETATED (GRASS) STRIPS

Other treatment BMP chosen.

VEGETATED (GRASS) SWALES

Bioswales are proposed to provide
pre-treatment of runoff fram the
disturbed areas of the Passive Park.
Treatment will be provided in
conjunction with roin gardens,
discussed below. Areos lefi
undisturbed will refain notive
vegetation ond theralore will not
require {reatment.

PROPRIETARY CONTROL
MEASURES

Hydrodynamic separators (e.g., CDS
Units or equivalent) will be ploced
within the on-site storm drain system
io provide pre-treatment of llows grior
to dischorging into the downstreem
water quality / detention basin for
further tregiment,

WATER QUALITY / DETENTION
BASING

4]

One duol purpose water guality /
defention basin will be located in the
southern portion of the site between
the existing IRWD reservoirs to provide
treatment and delention of storm
waler runoff from the residenfial
development orecs. A second baosin
will also be localed south of the
proposed Civic Center Site. Both
basins will include a bottom stage
filtler drain with sub-drgin system to
improve the treatment removal
efficiencies. In addition, underground
defention and infiltration reservoirs will
be located below the proposed
neighborhood parks as well as within
the Civic Center for odditional storage
and infiltration of runcH.

COMSTRUCTED WETLAND

Oiher treatment BMP chosen.
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INCORPORATED TREATMENT
CONTROL BMPF:

SAND FILTER O B9 | Other treaiment BMP chosen.

‘ YES [ NO ‘ IF NO, DESCRIBE WHY

Rain gardens are proposed io provide
ireafmant of runoff from the disturbed
oreos of the Possive Park. Treatment
will be provided in conjunction with
bioswales discussed obove. Areas left
undisturbed will retain nafive
vegelation and therelore will not
require fregtment.

To be determined under final site
design

To be determined under final site
design.

BIORETENTION/RAIN GARDEMS X

O

X

POROUS PAVEMENT DETENTION

POROUS LANDSCAPE
DETENTION

B4

Underground storoge reservairs with
infiltration capacity will be utilized in
the park areas to menoge runoff from
the development oreas.

INFILTRATION BASIN

IMFILTRATION TREMCH Other treatment BMP chosen,

KR O (OO

OO0 X

MEDIA FILTER Other freatment BMP chozen.

Drywells are proposed locoted within
and adjocent to the residentiol water
quality / detention basin to allow
inliltration of first-llush runcl from the
development,

DRYWELLS X

O

The toble below lists the general polluiani removal efficiencies for Treatment Caontrol BMP
Categories {from the Orange County Model WGMP).

TREATMENT COMNTROL BMP SELECTION MATRIX

v

=} oq
l‘: i:: ﬂ [ ] % z U o E

U o =
Sc| & |22|2. (62528 (24| S
ZE| E |03 |25 (23865 |35 &
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e z oo é oloo@| &S5 |00 [
Bicfilters / Vegetoled Swales H/M L U E L u H/M u
Delention Baosins' M M u M M u M u
Infiltration Basing® H/M H/M u 1) H/m H/M u U
Wat Ponds / Wellonds? Hi b H/M u L Hi u u ]
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TREATMENT CONTROL BMP SELECTIOMN MATRIX

v
2 28 <
-
SE E |us =8 it
w5 u Z0 v |0 F | == Z =
= = <% | IZ o<k My | £ v
= = g | wE |5 g Bl o2 =
58| 5 | 95|35 k2892|532 &
vl = ra QU |0 |O0B| o> | OO [
Sand Filler/ Filiration® H/M L/ HiM | H/M H/M HiM | H/M U
Waler Gualily Inlets L L L M L L M L
Hydrodynamic Separators® H/M® L L H/M L L LM L
L: Low removal elficiency 1 Includes exlended/dry delention baosins with 36-4B8-haur drawdown lime
M: Medium removal elficiency 2 Includes infiliralion basins, infiliralion Iranches, ond porows pavements
H: High remeval efficiency 3 Includes permonen! poal wet pends and construcied wetlands
U: Unknown removel efficiency 4 |ncludes medio lillers
* L for turbidity 5 Alse known as hydrodynamic devices, ballle boses, swirl concenirolors
Source: Excerpled, with miner revision, from the Oronge Counly Madel Waler Qualily Manogement Plon, 2003

HYDRODYNAMIC SEPARATION PRE-TREATMENT

Two hydrodynomic separation devices (CDS unit or equivalent] will be located within the
proposed storm drain system io pre-ireat runoff prior to discharging into the underground
storage & infiliration feoiures ond water quality detention basin, thereby reducing the omount
of trash, debris, ond sediment discharging into the basin. A CDS unit is a pre-cast vortex
separation system that remaoves debris, trosh, cil/grease, sediment and porking lot poriculates
from storm water. As water enters the underground storm drain system, it filters through the
CDS unit and flows through o vortex sieve which trops sediment and debris while cil/grease
fioais 1o the top where an US EPA approved absorbent remaves the oil and grease from the
storm waoter. CDS units are effective ot removing 80% T55 ond 100% of floatobles and
neutrally buoyant materials, plus oil ond grease.

WATER QUALITY / DETENTION BASIM

A multi-tunctional water quality and detention basin is proposed at the downstream end of the
project located odjocent to the existing IRWD reservoirs. A second delention basin will be
located along the eastern project boundary, south of the proposed Civic Center site.
Detention bosins ore oreos where excess siorm waler is stored or held temporarily and then
slowly drains via infiltration, evaporation, and via o controlled outlet. As site runoff collects in
the basin, contaminanis such as nutrients, trash, and metals are setiled or filtered out via
infiltration, creating odded benefit. The baosin will have o water quality storage depth of 3 feet,
and will be vegetated with drought lolerant species such as alkali heath, soligross, olkali
mallow, and saltbush shrubs. Temporary irrigation would likely be ufilized fo establish the
vegetation due fo long periads without roinfall. A porfion of the basin floor near the outlet
structure will also incorporate o bottom stoge filler drain to provide additional irealment of the
design caplure volume prior to discharge into Serrano Creek. A typical filier drain is located at
the low end of the water quality bosin and includes on epproximately 20" sand layer over an
8" gravel layer. Treated water is cellected into o sub-drain system before ultimately discharging
into the creek. The use of the filler drain provides odditional high level treatmeni and
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additional flow ottenuation.  Further details on the basin design will be provided in the Fingl
WQMP.

UNDERGROUND STORAGE & INFILTRATION

Runoff from portions of the residenticl areas of the project site will be directed to underground
storoge systems (e.g., StormTech, Contech ChomberMaoxx or equivalent] located below the
proposed neighborhood parks (lots 15 & 16}, These systems consist of botomless HDPE
storm water chambers that collect wailer and slawly release o portion into the storm drain
system and allow the remaining parfion to infilirate inio the subsoils. In oddition, underground
storoge and infiltration will be provided ot the Civic Cenler site lor treciment of flows.
Infiltration within the Civic Center site drainoge area will likely be limited to protect the large
manufactured slope of the southern end but storage and reuse options are also ovailable for
this area. This method in conjunction with the CDS units for pre-ireatment should adequaiely
ireaf anticipoted pollutants such as sediments, nutrients, arganic compounds, trash and dabris,
hydracarbons {i.e., oil and greose), and metals.

DRYWELL INFILTRATION

Drywells are underground storoge facilities that receive runoff ond allows it to infilirate to soil
via grovity. Drywells fypically consist of a structural chomber or verfical perforated pipe.
Specifically, the MoxWell Plus system incorporates pretreatment of runolf through o separate
sefiling chamber that traps trash, floating debris, cil and grease, and large sediment. A debris
shield and screens preveni tropped pollutants from re-suspension ond from entering the lower
well. Pre-treated flows are then divered to o secondary setiling chamber and treated runoff is
diverted to the drywell and surrounding soil. One stondard MoxWell Plus sysiem can Ireat up
to 2 acres of contributing impervious oreo droinage and 5 acres of pervious area tributary,
with pre-treatment flow rote of 0.25 cfs. With the incorporation of pretreaiment ond
infiltration, drywells hove high removal effectiveness for all storm water pollutanis of concern.

An estimated 3-5 drywells (Maxwell Plus or equivalent) are proposed for the project site located
within and adjacent to the residential water quality / detention bosin, providing treatment of
runoff from the development not previously infiltrated by the underground infiltration units.
Higher flows will bypass the drywell units and discharge into the water quality / detention basin
for additional ireatment and detention. Drywell units moy also be designed inio the siorage
and infiliration sub-surfoce feotures to assist with the infiliration of project runaff.

Final number, locations, and design of the systems will be documented in the final WQMP
bosed on resulls of percolation testing and infiliration feasibility screening criteria.

BIOSWALES & RAIN GARDENS

A combination of vegetated bioswales and roin gordens are proposed to provide treatment of
the disturbed areas within the Passive Park (PA17). Areas that are left undisturbed will remain
as under existing conditions, including nafive vegetation areas, and therefore will not require
ireaiment. Specific locations and sizing of the bioswoles and rain gordens is pending, and will
be provided in the Final WQMP.,

Bioswoles are treatment BMPs thot provide filtration through o grossed or vegetated botiom
ond the vegetation provides o mechanism for retarding surface runoff and filtering flows to
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drop sediments, lines, debris, and organics. Swales also provide treatment of runaff within the
upper soil zone where biological ond chemical reactions occur o absorb pollutants entering
from the top soil. Due lo the slow velocity of runolf through the swale, fine particulotes con
seftle in the bottom of the channel and the runoff will infilirate into the soil profile where the
vegetation will uptake nuirients |e.g. nitrogen and phospherous), microbial contominanis, il
ond grease, and pesticides. Bioswales upstreom of rain gordens provide o effective filtering
mechanism for flows prior to infilirating through the rain garden soil profile.

Rain gardens are small, vegetated deprassions that promote filiration and infiliration of storm
woter runoff.  They combine shrubs, grosses, and flowering perennials in depressions
(opproximately 6 o 8 inches deep} that allow water to pool, infilirate or evaporate and/or
slowly drain out within 48 to 72 hours. Addifional design details include a soil planting depth
between 18 inches to 4 feet deep (depending on plants selected), with @ 2-3 inch mulch loyer
on top fo protect from erosion. Peroroted underdrains may be provided for soils with low
infiltration rates and in areas with high groundwater levels 1o discharge treated water back into
the siorm drain sysiem,

FLOW-BASED TREATMENT BMP SIZING

In occordance to the Countywide Model WQMP, the flow-based treatment BMPs will be sized
to treot the maximum flow rate of runoff produced from a rainfall intensity of 0.2 inch of
roinfall per hour for each hour of o storm event, as determined from the local historical rainfall
record. This is termed the Stormwater Quality Design Flow. The Stormwater Quality Design
Flow (SQDF), is thus determined by the following equation:

SQ0F=C"|"* fe'l'rgru

Whera: C - coefficient of runolf (see Appendix 1)
| — rainfall infensity per OC DAMP (see Appendix 1)
Prory = iotal area fo be trealed

Calculations are summarized in the fables below.

SQDF' SUMMARY — CDS UNITS

: Runoff Intensity Draoinaoge Unit
e Coefficient {in/hr) Area (acres) | Conversion® SQDF {cs]
CDS Unit #1 0.68 0.2 14.6 1.008 1.99
CD5 Unit #2 0.68 0.2 13.4 1.008 1.83
(1} Colewletions are bosed on Per Orange County Drainoge Area Monogement Plan [DAMP), Toble A-1, Exhikit 7.11
- Altachman! A
[2] Convars inches per hour 1o feat per second
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SQDF' SUMMARY — PASSIVE PARK BIOSWALES

: Runoff Intensity Drainage Unit
EMP Locatio £ % . : 5
" | Coefficient {in/hr) Area {ocres) | Conversion® QDF (cfs)
Passive Park 0.23 0.2 29 1.008 0.1

(1] Colculations are based on Per Orange County Drainage Ares Monagement Plan [DAMP), Toble A-1, Exhibil 7.1 1
- Atlachment A,
(2} Converts inches per hour to fest per second
(3} Estimaled dishurbed areg of Possive Park, =1.5 acres will reloin nolive vegelalion as under existing candilions.

VOLUME-BASED TREATMENT BMP SIZING

In accordance to the Countywide Model WQMP, the volume-based treatment BMPs will be
sized fo treat the volume of runoff produced from a 24-hour 85th percentile storm event, as
determined from the local historicol rainfoll record. This is termed the Stormwater Quality
Design Volume. The Stormwater Quality Design Volume (SQDV), is thus determined by the
tollowing equation:

SQDV =C* 1" Aige

Where: C - coefficient of runoH (see Appendix 1)
| = rainfall intensily per OC DAMP (see Appendix 1)
Apory = totol area lo be trected

The calculations are provided in the table below,

SQDY' SUMMARY — WATER QUALITY / DETENTION BASIN

; Runoff Rainfall Drainage Unit
M Lacation Coefficient | Intensity (in} | Area (acres) | Conversion® SQov ()

Residential WG
Detention Bosin 0.48 (.85 a7 3,630 123,153
1= Drywe“s
ecteie o] IS T 0.85 9.2 3,630 21,356
etention Bosin
Total Design Capture Volume for the Proposed Project: 144,509
(1] Caleulations are based on Par Oronge County Drainoge Area Manogement Plan [DAMP), Takle A-T, Exhibil 7.11

- Altachment A,
{2] Converls acre-inches te cubic feet

The total design copture volume represents the entire treotment volume for the proposed
projeci thot must be either (in sequentiol order): infilirated, harvested and reused and/or bio-
treoted ond released. This volume is equivalent fo the 2-year volume increase for the
proposed davelopment condition {opproximately 3.3 ac-fi).
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SQDY' SUMMARY — UNDERGROUND STORAGE & INFILTRATION

MP Name / Location | 10 !nti:::}? I{Iin} Pk i{r;iis} SQDYV (ff)

e i | s 0.85 13 27,135

“Tﬂﬁ!f;ﬁ;”ﬁ*f;f’?i& 0.68 0.85 14.6 30,475
Jngi;?;:g;ﬂgiﬁ?lﬁcmg:nir 0.75 0.85 5.2 12,208

{1} Celevlatiens are based on Per Orange County Drainage Areo Moncgemanl Plan {DAMP], Table A-1, Edhibit 7.11
- Attachmani A,
12) Converls ocre-inches lo cubic feet

The underground storoge ond infiliralion volumes idenfified in the toble cbove identily
infiltration objectives consistent with the 4" term Storm Water Permit. Site specific soil testing
and infiliration criteria set forth in the forthcoming Model WQMP will determine the actual
amount of infiliration allowable for each area. In the event the ollowakle infiliration is lass
thon the design intent stated obove, the remaining volume will be sither revsed on site for
irrigation purposes or bio-freated within the proposed water quaolity basins and slowly
discharged to Serrano Cresk.

For the Civic Center development area, approximately 12,208 cubic feet of the design copiure

volume for the drainage area must be incorporated and treated upsiream of the proposed
water quality baosin,

SQDY' SUMMARY — PASSIVE PARK BIOSWALES & RAIN GARDEN

. Runoff Rainfall Droinage Unit 3
BME-Locotion Coefficient | Intensity (in) | Area (acres) | Conversion® SQpV i)
Possive Pork 0.23 0.85 2 3,630 1,398
{1] Colculalions are based on Per Orange Counly Droinoge Area Managament Plan (DAMP), Table A-1, Exhibit 7.11
- Allachment A,
2] Converts acre-inches lo cubic feal
{3] Estimated disturbed area of Passive Park, —1.5 acres will relain nolive vegelolion os under existing condilions,

The implementation of the bioswales with rain gardens for the passive park area will serve to
self-mitigate the low flow runcff from the pork.

TREATMENT BMP SUMMARY

The table on the following page summarizes the preliminary design of the treatment control
BMPs. Additional details ond maintenance information is provided in Section 6.0. Further
details on BMF design will be documented in the Final WQMP upon final design of the project.
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SUMMARY OF TREATMENT BMPE SIZING

BMP NAME

CD3 Unit #1

DIMENSIONS

PRE-TREATMENT BMPS

Model CDS3020
72" Manhole

TREATMENT DESIGN
CAPACITY

CDS Unit #2

Model CD53020
72" Monhole

INFILTRATION BMPS

Residential Water Quality
Delention Basin

Underground Storoge/ ~185fi x 70 I —27 135 §°
Infiliration @ Lot 15 14 Rows, 25 Chambers Each .
Underground Storage/ ~100 ftx 150 f —30.475 §
Infiltration @ Lot 16 14 Rows, 20 Chambers Each d
Civic Center Underground ~93Hx70H ~12.908 §*
Storoge/Infiliration 14 Rows, 11 Chambers Each !
Drysalle 5 Mawwell Plus ~41,038 1

{estimated number}
PRIMARY TREATMENT BMPS*

Bottom Footprint = 0.25 ac
Top Feotprint (WQ) = 1.3 ac
WQ Depth = 3 i
Total Depth = & k

= 2.8 acre feet
(124,144 f)

Civic Center Water Quality
Detention Basin®*

Bottom Footprint = 0.07 ac
Top Footprint (WQ) = 0.17 ac
WQ Depth = 3 fi
Total Depth = 4 i

>0.21 ocre fest
(9,148 #)
{Mote: Civic Canler area requiras
upstream frealment gmount of

12.308 ity

Passive Park Bioswales
& Rain Gardens

Design Pending —
Will be designed in occordance
with OC DAMP and CASQA
standaords.

= 1,398 i for Rain Garden
= 0.1 cls for Bioswoles

BAdPs.

* Implemenlafien of inliliration/staroge reuse BMPs upstream wall reduce volume requirements lor Irealment contral

** There is o small irnbulory oreo just west of this bosin betwaen the basin and existing undergraund lank. This areo
doas nod need reatment as it remains undislurbed in ils natural condifian

The use of upstream infiliration/storoge BMPs combined with the bio-treat water quality basins
ot the downstream end will provide runoff reduction benefits to conirol excess volume for the 2-
year siorm and be consistenl with the design capture volume hierorchy of treatment
requiremenis of the recently updoied M54 Storm Water Permit. In addition, the water quality
basins will provide for aftenuation of low flow discharges o Serrano Creek to minimize

hydromaditication impacts.

Maintenance requirements and frequencies for the treatment control BMPs are discussed in
Section 5.0 (BMP Inspeciion & Maintenance) of this repori.
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5.0 BMP INSPECTION & MAINTENANCE (O&M PLAN)

It has been determined that the developer, via HOA, shall assume oll BMP inspeciion and maintenance
responsibilities for the Serrano Summit project. The City of Lake Forast shall assume all BMP inspection
and maintenonce responsibilities for public streets, Civic Center, and the Passive Park poriions of the
Project.

CONTACT NAME Pending. To be provided in the Final WGIMP

TITLE
COMPANY Irvine Ranch Water District
15600 Sand Conyon Avenue
Irvine, Ca 92618

249.453.5300

ADDRESS

PHONE

Should the maintenance responsibilify be fransferred ot any time during the operational life of Serrano
summit, such os when an HOA or POA is formed for o projedt, o formal notice of transfer shall be
submitied to the City of Lake Forest of the time responsibility of the property subject to this WQMP is
transferred. The transfer of responsibility shall be incorporated into this WQMP as an amendment.

ANNUAL CERTIFICATION OF BMP MAINTENANCE

The HOA shall verify BMP implementation and ongoing maintenonce through inspection, self-
certificofion, survey, or other equally effective measure. The cerification shall verify thet, et @ minimum,
the inspection and maintenance of all structural BMPs including inspection and perormance of any
required maintenance in the lote summer / early fall, prior 1o the start of the rainy season. The form
that will be used to record implementation, maintenance, and inspection of BMPs is included in
Appendix &,

The City of Loke Forest may conduct verifications to assure that implementotion ond appropriate
maintenance of structural and non-structural BMPs prescribed within this WQMP is faking ploce at the
project site. The HOA shall retain operations, inspections and maintenance records of these BMPs and
they will be mode available to the City or County upon request. All records must be maintained for af
least five [5) years ofter the recorded inspection date for the lifetime of the project.

LOMG-TERM FUNDING FOR BMP MAINTENAMNCE

Long-term funding for BMP maintenonce shall be funded through fees poid into the HOA. Lewis
Community Developers, which will set up the HOA shall oversee that odequote funding for BMP
maintenance is included within the HOA fee structure including annual maintenance fees and long-term
maintenonce reserve funds,

ACCESS EASEMENT FOR CITY/COUNTY INSPECTION

If o private enlily retains or ossumes responsibility for operation ond mainienance of structural BMPs,
the Cily shall be able access for inspection through a formal ogreement.
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-5 |

MAINTENANCE OF SOURCE CONTROLS

The post development BMP maintenance respansibility and frequency matrices provided in this
seclion deloil the specilic party to perlorm the inspection ond maintenance of eoch BMP for
Serrano Summit and details the maintenance and inspection activities to be pedormed, and the
frequency with which each shall be pedarmed.

NON-STRUCTURAL BMPs

RESFONSIBLE PARTY

MINIMUM MAINTENANCE
FREQUENCY

Educationol materials shall be
Private Areas: provided upon tenani
] HOMEOWNER/ HOA Enforced occupancy, ond annually
M theraafter.
TEMN
ENANT EDLICATION Civic Center & Pessive Park:
City of Lake Foresi Frequency: AMMUALLY
Lewis Community Developars
. _ shall develop CC&Rs to minimize
:g;rEnT;ErE:H the threat of hozardous wosta or
N2 ACTIVITY confaminelion into the storm
RESTRICTIONS Civic Canter & Possive Park: drain system.
City of Loke Fores! Freauency: ONGOING
Maintenance shall be consistent
with Cily requirements, plus
Ol A fertilizer and/or pesticide usoge
COMMON AREA HOA Enfc:-n:e;:l shall be consistent with County
N3 | LANDSCAPE Management Guidelines for Use
MANAGEMENT Civic Center & Possive Park: 2'5': aibiizses (OL. DAMP Seckon
City of Lake Forest -2):
Frequancy: MONTHLY
Maintenance of BMPs
Private Arsos: implemented ot the project site
HOA Enf::-rce;:l sholl be performed at the
N4 | BMP MAINTENANCE frequency prescribed in this
Civic Canter & Possive Park: WQAF;
City of Lake Forasi Freauency: ONGOING
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MINIMUM MAINTENANCE
8 C
NON-STRUCTURAL BMPs RESPOMSIBLE PARTY FREQUENCY
Litter pick-up, patrol, violations,
investigation, reparting and
Private Areas: other litter conirol oclivities shall
COMMON AREA HOA Enforced be performed on a daily basis
M1 and in conjunction with
RTTERCOMTROL Civic Center & Passive Park: | mointenance activities.
City of Lake Forest
Frequency: WEEKLY
The HOA shall educate oll new
employees/ managers on storm
water pollution preveniion,
Brivats Arsas: particularly good housekeeping
HOA Enforce;:l practices, prior to the stort of the
N12 [EMPLOYEE TRAINING tomy gaior: {Octaoae 1),
Civic Cenier & Possive Park: Refresher courses shall be
City of Loke Forest conducted on an as neaded
basis.
Freguency: AMMUALLY
Cotch bosin inleis shall be
. : inspected and, if necessary,
SSETEHTESEH cleaned prior to the storm
N14 CATCH BASIN i season, na loier than Cclober 17
INSPECTION Civic Center & Possive Park: edchiyéar.
City of Lake Forest Freauency: AMMUALLY
Private streels and porking lots
Bivcte Arsga: must be swepl al least quarterly
STREET SWEEPING HOA Enfun:e;:l (every 3 months), including prior
N15 | PRIVATE STREETS to the start of the rainy season
AND PARKING LOTS | Civic Center & Passive Park: | (October 1%)-
Cily of Loke Forast Ereauence: QUARTERLY
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MINIMUM MAINTENANCE
FREQUENCY
Starm drain stencils shall be
inspected for legibility, ot
minimum, once prior lo the
storm season, no later than

STRUCTURAL BMPs ‘ RESPONSIBLE PARTY ‘

Private Areos:

HOA Enforced

STORM DRAIM October 19 each year. Those
STENCILING AND o ; determined to be illegible will
SIGNAGE Civic Ceg:&; Rossive be re-stenciled os soon os
City of Lake Forest possible.
Frequency: ANMNUALLY
Sweep trosh areas ot least once
Privale Areos: per week and belore Ociober
HOA Enlorced 1* each yeor. Maintain areo
PROPER TRASH STORAGE clean of trash and debris of all
DESIGN Civic Cenier & Possive times.
Park:
City of Loke Foresl Freauency: WEEKLY

In conjunctian with routing
mainienance aclivities, verify
that landscope design
contfinues lo funclion properly
by adjusting praperly lo

Private Areas: eliminate oversproy to

EEFICIENT IRRIGATION HOA Enforced hurd;c_ape_ nrm_:s,_crnd to verily

SYSTEMS AND B _ that irrigation fiming Iclnd cycle
LANDSCAPE DESIGN Civic Center & Passive lengths are ﬂi:!|usied in
Park: occardonce with waler

City of Loke Forest demonds, given time of year,
weather, and doy or night time
temperoturas.

Freauency: MONTHLY
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STRUCTURAL BMPs

PROTECT SLOPES AND
CHANNELS

RESFONSIBLE PARTY

Private Areos:
HOA Enforced

Civic Cenler & Passive
Park:
City of Loke Forest

MINIMUM MAINTENANCE
FREQUENCY

To be mainizined in
conjunction with routing
mainienance activities. Slopes
included within the doylight line
of the groding plon and site
plan will be landscoped with
nafive drought resistant plants.
Tempoarary irrigation will be
provided unfil established.
Biannial inspection &
evaluation will be provided and
any remediation performed by
the HOA,

Frequency: MOMNTHLY

HILLSIDE LANDSCAPING

Privale Areas:
HCA Enforced

Civic Cenier & Possive
Park:
City of Loke Forest

To be pedormed in conjunction
with mointenance activities.
Muaintain vegetative cover
ond/or mulch to eliminate
exposed soils. Any eroded
surfoces to be repaired
immedialely, Inspections to be
performed twice each yeor
{spring and fall) and ofter major
storm events to check for signs
of erasion, gullies, and
sloughing.

Frequency: MOMNTHLY

Any wosle generated from maintenance activities will be disposed of properly. Wash water and
other woste from maintenance activities is nof to be discharged or disposed of into the siorm
drain system. Clippings from londscape maintenance [i.e. prunings) will be collected and
disposed of properly off-site, and will not be woshed inte the sireels, local area
drains/conveyances, or catch basin inleis.
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5.2

MAINTENANCE OF TREATMENT CONTROLS

The post development BMP mointenance responsibility and frequency mairix provided in this
section detail the specific porly to perform the inspection and maintenance of each BMP far
Serrano Summit and delails the mainienance and inspection aciivities to be pedormed, and the
trequency with which each shall be pedormed.

| MINIMUM INSPECTION /

TREATMENT BMPs RESPOMNSIBLE PARTY | MAINTENANCE

FREQUENCY
Vegetated swaole should be
inspecied posi-construction
ofter seeding and after first
major storm event for damoges.
Aberwards, inspection/
maintznance should oceur
semi-annually, at the beginning
ond end of rainy season, for
erosion or visible domoge or
debris. Inspection and
maintenance of clogging and
sand/soil bed should occur on
an annual basis.

City of Loke Forest
(located in Lot 17)
(PA17)

VEGETATED BIOSWALES
(Located in Lot 17)

Freauency: 2x PER YEAR

During the rainy season
(October 1 - April 29), the
CDS units should be inspected
twice per roiny season, ond
cleaned out al leost ance per
year al a minimum, prior to the
stari of the rainy season. |t is
MEASURES: CDS UNITS HOA Enforced recommended that the units be
(To be L;::r_ute A within {Located in Lot 10 ond cleoned out again ot the end of
; Lot 18) the rainy season to maintain
private property) (PA10& PA 18) RuncHgn: Bl -Surmmmer
months. Manulacturar's
specifications may recommend
odditional maintenance.

PROPRIETARY CONTROL

Frequency: MANMUFACTURER'S
RECOMMERDATIONS
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TREATMENT BMPs

RESPOMSIBLE PARTY

MINIMUM INSPECTION /
MAINTENANCE
FREQUENCY

WATER QUALITY /
DETENTION BASIN

Residential Basin:
HOA Enforced

Civic Center Basin:
City of Loke Forest

{Located in Lot H)
{PA 13)

Maointained in conjunction with
regulor londscaping octivifies,
including removol of
trash/debris/sediment, moving,
weed control, and wolering
during drought conditions.
Domoged or dead plant areas
shall be repaired upon
detection,

Freauency: 2x PER YEAR

BIORETENTION/
RAIN GARDEMS

City of Lake Forest
{Located in Lot 17)
(PA 17}

Routine mainienance of
vegetation and irrgaiion should
be conducted as part of the
overoll landscaping/irrigation
schedule. Inspections should
occur semi-annually or ofter
major storm events to check for
the following ond remove
accordingly: standing waler,
sediment, and trash & debris.

In addifion, inspections should
look for potential clagging and
clean planters or, if necessary,
replace the entire filier bad.

Frequency: 21 PER YEAR

UNDERGROUND
STORAGE &
INFILTRATION

Residential Areos:
HOA Enforced

Civic Centar:
City of Loke Forast

{Located in Lot 13)

Units shall be inspected
guarterly and after major storm
evenis, ond cleaned ot a
minimum of once per year,
prior to the start of the rainy
season (October 17). Cleaning
and maintenance will be
performed per manufacturer’s
specificotions, and will typically
include removal of any trosh
and debris and excess sedimen

(PA 13) within the pipes,
Freauency: MANUFACTURER'S
RECOMMENDATIONS
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MINIMUM INSPECTION /

TREATMENT BMPs RESPOMSIBLE PARTY MAINTENANCE

FREQUENCY
Typical maintenonce includes
inspections for accumulation
ond cleaning/pollutont remaval
os necessary fram the setling
chambers. Quarterly
inspections will help maintain
optimal pedformance and to
determine typical accumulolion
levels during both dry-weather
and wet-weather flows.
Cleanout of sediment ond
debiris is performed s needed,
based on accumulation in well,
Manufacture's specifications
may require additional
maintenance.

Residential Areas:

DRYWELLS HOA Enforced

Frequency: AMMLUALLY

VEGETATED BIOSWALES

Proper maintenance for the operation of swales should include periadic mowing (with grass
never cut shorer thon the design flow depth), weed conirol, walering during drought
conditions, reseading of bare areos, and clearing of debris ond blockages. Cuttings should be
removed from the channel and disposed in a local composting faciliy. Accumulated sediment
should also be removed manually to aveid concentrated flows in the swole. The application of
fertilizers and pesticides should be minimal.

Another aspect of @ good maintenance plon is repairing damaged areas within a channel, For
example, if the channel develops ruts or holes, it should be repaired utilizing a suitable soil thot
is properly tamped ond seeded. The gross cover should be thick; if it is not, reseed as
necessary.

Any standing water removed during the mointenonce operation must be disposed to a sanifary
sewer ot on opproved dischorge location. Residuals (e.g., silt, grass cuttings) must be disposed
in accordance with local or State requirements. Maintenance of grossed swales mostly involves
maintenance of the grass or wetlond plani cover.

CDS UNITS

The CDS unil should be cleaned ou! on overoge 2-4 times per yeor, depending on site
conditions. Frequent inspections should be pedormed to delermine the proper maintenance
frequency for the unit, generally when the sump is 75% full. Generally, the unit sheuld be
inspected ofter every runoff event during the first 30 doys of operction, and every 30 days
during the rainy season fo ensure functionality ond determine proper maintenonce frequency.
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Typicel mainienonce includes removal of trash and debris, removal of flaatables and setileable
solids, and replacement of oil sorbents if used. These units shall be located on privaie property.

WATER QUAL DETENTIOM BASINS

Operafion and maintenance octivities for the water quality detention basins would include site
inspections, lemporory irrigation system inspecfion and adjustment, minor vegetation removal
ond thinning, snag removal, and integroted pest/plan management. The treatment basins may
periodically require major maintenance and possibly repoirs lo ensure that the basins operate
at their moximum efficiency and treatment capacity. Mojor activities would include structural
modifications and repairs, major vegefalion removal and planting, and major sedimeni
removal.

The water quality basins should be inspected ot o minimum of twice per year, prior fo the start
of the storm season (Oclober 1) and at the end of the storm season. Bosins should be
inspected for standing water (in excess of 48 hours alter a storm event), excess sediment, trash,
and debris accumulation, possible vector harborage, and for the condition of safety features
(such os fences ond signs). Trash ond debris should be remaved in the basin and around the
outlet during the inspections. In the water quality detention basins, weeding will be performed
on a monthly basis during the first six months of the project, and quarterly during years 2 and 3
os directed by the professional biologisi/resioration specialist employed for the inspections.
Excess sediment sholl be removed and disposed of properly when the debris component of the
bosin exceeds 10% of the basin volume. It is recommended that the professional biclogist
evoluate the woter quality basin for plant survival, species coverage and species composition
on an onnual bosis,

RAIM GARDEMS

Site inspections shall occur on an annual basis by qualified personnel fo observe the integrity
of the focility over time. Trosh and debris removal sholl oceur on an os needed basis and after
all rain events. Al leost once per year in the spring, the rain garden should be inspected for
standing dead plani debris, ond any observed plont debris sholl be removed with replanting
occurring with the approved plant palette options when necessary. The rain gardens sholl ke
inspected for sediment tropped in the garden, at least once in late summer or eorly fall, prior fo
the start of the rainy seoson (October 1) ond cleaned out as necessary. Shrubs shall be pruned
os necessary to keep o neat oppearonce.

In the first year, rain gardens require vigilont weeding. The need for weeding will decrease as
plants become established. Therefore, monthly weeding shall be conducted during the first
year of rain garden establishment. After the first year, weeding shall be conducted on on as
needed basis but no less thon 4 times per yeor.

UNDERGROUMD STORAGE & IMFILTRATION

The underground infiltration units sholl be inspected through the risers quartedy and ofier
majer storm events, and cleaned ot @ minimum of ance per year, prior to the siart of the rainy
season (Oclober 1%). Cleaning ond maintenance will be pedormed per manufacturer's
specifications, ond will typically include removal of any trash ond debris and excess sediment
within the pipes. Sediment shall be removed when deposits approach within & inches of the
invert heights of the connecting pipes between the rows or inlet siructures.
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DRYWELLS

The units shall be cleaned when sediment occumulations is at or above the “cleanout line”
marked inside of the units, and al @ minimum of once per year, prior to the start of the starm
season. Care should be taken to prevent spills during pollutant removal and cleaning. Qil
and other hydrocarbons shall be cleaned out routinely as needed.
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6.0 PLOT PLAN AND BMP DETAILS

The exhibits provided in this section are to illustrate the post construction BMPs prescribad within this P-
WQMP.  Drainage flow information of the proposed project, such as general sudface flow lines,
concrete or other surface drainage conveyances, and siorm drain fociliies are also depicted. Al
structural source control and ireatment control BMPs are shown as well.

PLOT PLANS

= Vicinity Map
= Site Plan Exhibit
= Water Quality Management Plan Exhibit

BMP DETAILS

* Extended Detention Basins (TC-22)
= CDS Units

= Underground Storage & Infiliration
= Drywells

= Vegetated Swales (TC-30)

®  Bioretention/Rain Gardens (TC-32)

SERRANO SUMMIT 42 PLOT PLAN & BMP DETAILS
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Hydrodynamic Separation Products Overview

??\brtechS’ VortSentry® VortSentry®HS




Vortechs®

High performance hydrodynamic separation

The Vortechs system is a high-performance hydrodynamic separator that effectively remaves finer sediment,
cil and grease, and floating and sinking debris. Its swirl concentrator and flaw controls work togather to
minimize lrbulence and provide stable storage of

captured pollutants. The design also allows for easy

inspection and unobstructed mainlenance access, ) e
With comprehensive lab and field testing, the system SUNI CHAMEER R o - i{ B

delivers proven resulls and site-specific solutions.

R o TR

_ T . =
Pracasl models can treat peak design flows up to “.‘ X . E‘ﬂ _j e i
25 cfs; cast-in-place models handle even greater o ! i ] :*,-.-,15,..'..;
flows. A typical system is sized to provide an 80% t "3 @
load reduction based on laboratory-venfied removal 7 | : /.}4
efficiencies for varying particle size distributions such bl fiia
as 50-micron sediment particles. | J b AYeget

{-V' | ._.-:-.—"._
How does it work? LIS : ar QUITFT CHAVAEE
bt-.m LW UL CO% THEn

Water enlers the swirl chamber at a tangent, inducing !

a gentle swirling flow pattern and enhancing FLRATARLLS G IAVGER FLOATAALES BAFFLE WinlL
gravitational separation. Sinking pollutants stay in the

swirl chamber while floating pollutants are stopped at

the bafile wall. Typically Vortechs systems are sized such that 80% or more of runoff through the system will be

controlled exclusively by the low flow contral. This arifice effectively reduces inflow velocity and turbulence by

inducing a shight backwater appropriate to the site.

During larger storms, the water level rises above the low flow control and begins ta flow through the high flow
control. The layer of floating pollutants is elevated above the influent pipe, preventing re-entrainment. Swirling
action increases in relation 1o the storm intensity, which helps prevent re-suspension. When the storm drain

is flowing at peak capacity, the water surface in the system approaches the top of the high flaw control. The
Vartechs system will be sized large enough so that previously captured pollutants are retained in the system
aven during these infrequent events,

As a storm subsides, treated runoff decants out of the Vortechs system at a controlled rate, restoring the water
level to a dry-weather level equal to the invert of the inlet and outlel pipes. The low water level facilitates sasier
inspection and cleaning, and significantly reduces maintenance costs by reducing pump-out volume.

Vortechs

= Proven performance speeds approval process

= Treals peak flows withoul bypassing

= Flow controls reduce inflow velocily and increase residence time

+ Unobstructed access simplifies maintenance

= Shallow system profile makes installation easier and less expensive
* Very low headloss

= Flexible design fits multiple site constraints

© Vortechs:




CDS?

Patented continuous deflection separation (CDS) . ‘ Gwrmn
tEChI‘ID[GQ}’ ANGBAED E B, ELES I ST OFTHING)
Using patented continuous deflective separation technology, the CDS GUALICTON FANL ) 8063 =

5T CF Avaffwng
T TASE 0N

—nt

W7
INGTIALE ##15 POSSIALTY

syslem screens, separates and traps sediment, debris, and oil and
grease from stormwater runoff. The indirect screening capability of the
systern allows for 100% removal of floatables and neutrally buoyant
material without blinding. Flow and screening controls physically
separate captured solids, and minimize the re-suspension and release
of previously trapped pollutants. Available in precast or cast-in-place.
Offline units can treat flows from 30 to 8500 Lfs (1 ta 300 cfs). Infine

iz

SLAARATICY CVLILDIR

0 ET SueE

units can treat up to 170 L/s (7.5 cfs), and internally bypass larger flows QT OB
in excess of 1420 U's (50 cfs). The pollutant removal capability of the TLMWVINE SLRLLN
DS systen has been proven in the lab and field.
SEMREATIIN SLRH SUNVFSIUHACE

How does it work?

Stormwater enters the CDS unit's diversion chamber where the diversion
weair guides the flow into the unit's separation chamber and pollutants
are removed. All flows up to the system's treatment design capacity
enter the separation chamber.

Swirl concentration and screen deflection forces floatables and salids to the center of
the separation chamber where 100% of floatables and neutrally buoyant debris larger
than the screen apertures are Lrapped.

Stormwater then moves through the separation screen, under the ail baffle and exits
the system. The separation screen remains clog free due to continuous deflection,

During flow evenls exceeding the design capacity, the diversion weir bypasses excessive
flows around the separation chamber, so captured pollutants will not wash out.

CDS
« Rermoves sediment, trash, and free oil and grease

« Patented screening technology captures and retains 100% of floatables,
including neutrally buoyant and all other material larger than the screen
aperture

= Operation independent of flow

= Performance verified through lab and field testing

= Unobstructed maintenance access

= Customizable/flexible design and multiple configurations available

* Separates and confines pollutants from outlet flow

« Inling, offiine, grate inlet and drop inlet configurations available

+ Mulliple screen aperture sizes available c




VortSentry” s N

Hydrodynamic separation with internal bypass

The VartSentry is a hydrodynamic separator with a small footprint that makes it an effective treatment aption
for projects where space is at a premium and effective removal of floating and sinking pollutants is critical,
The internal bypass ensures treatmeant chamber velocities remain
loww, which improves performance and eliminates the risk of
resuspensian.

In addition to standalone applications, the VortSentry is an ideal

prelreatment device, The system is housed inside a cancrete . £ F
manhole struclure for easy installation (often without the usz of a ' [
crane) and unobstructed maintenance access,

‘ FLOW FARTITION

How does it work? ket W il
Stormwater runoff enters the unit tangentially to promaole a RS ooy ‘.#
gentle swirling motion in the treatment chamber. As stormwater J.'_"
circles within the chamber, setileable solids fall into the sump and #;E!- . | Eﬁﬁ.gqmmm
are retained. Buoyant debris and oil and grease rise to the surface N te o e
and are separated from the water as it flows under the baffle wall. l ORIFICE :
Treated water exits the treatment chamber through a flow control
arifice located behind the baffle wall. THEATMENT |

CHAMEER
During low-flow conditions all runoff is diverted into the
treatment chamber by the flow partition. At higher flow rates, a
partion of the runoff spills over the flow partition and is diverted gaﬂ;ﬁnrs‘rnms

around the treatment chamber, filling the head equalization e
chamber. This collapses the head diiferential between the trealment chamber and the outlet, resulting in a
relatively constant flow rate in the treatment chamber even with a substantial increase in tatal flow through the
systam. This further reduces the potential for resuspension or washout of captured pollutants.

VortSentry

« Trealment and internal bypass in one structure
= Compact design ideal for congested sites

= Unobstructed maintenance access

* Round, lightweight construction for easy installation




VortSentry® HS m———

Engineered performance and installation simplicity e i

The VortSentry HS system employs a helical flow pattern that enhances @_ e . s

trapping and containment of pollutants and provides efiective removal of et *-T:""'E:” ;

seltieable solids and floating contaminants from urban runoif, S w S GARTE INLET
With the ability to accept a wide range of pipe sizes, the VortSentry HS can e & = | mowsanmow

treat and convey flows from small to large sites. A unique internal bypass

design means higher fiows can be diverted without the use of external o NLET BIPE
bypass structures, The design of the VortSentry HS minimizes adverse
velocities or turbulence in the trealment chamber. This helps 1o prevent the e
washout of previously captured pollutants even during peak conditions.
The VortSentry HS is also available in a grate inlet configuration, which is i i
ideal for retrofits. —

CONTROL
How does it work? E .

TREATMENT : B S SEDUMET stoRAGE

Flows from low intensity storms, which are most frequent, are directed intg  CHAMIER
the treatment chamber through the primary inlet. The tangentially oriented
downward pipe induces a swirling matian in the treatment chamber that

increases capture and containment abilities. Maoderate starm flows are

directed into the treatment chamber through the secondary inlet, which allows for capture of floating trash
and debris. The secondary inlet also provides for treatment of higher flows without significantly increasing the
velacity or turbulence in the treatment chamber. This allows for a mare quiescent separation environment.
Settleable solids and floating pollutants are caplured and contained in the treatment chamber,

Flow exits the treatment chamber through the outlet flow cantrol, which manages the amount of flow that is
treated and helps maintain the helical flow pattermns developed within the treatment chamber,

Flows exceeding the system’s rated treatment flow are diverted away from the treatment chamber by the flow
partition, Internal diversion of high flows eliminates the need for external bypass structures. During bypass, the
head equalizing baffle applies head on the outlet flow control to limit the flow through the treatment chamber.
This helps prevent re-suspension of previously captured pollutants.

VortSentry HS

= Helical flow pattern enhances trapping and containment of pollutants
= High treatment and bypass capacities

= Compact footprint ideal for congested sites

= Lightweight design easy to install

= Available in both inline and grate inlet configurations

= Quick manufacturing wrnaround time




Available Models mees———————

Typical Internal
MH Diameteror  Typical Depth? Below  Water Quality Flow® Screen Typical

Equivalent 1D Pipe Invert 125 Um Diameter/Height Sump Capacity
CD5 Modal ft m cfs Lfs ft m yd! m

W CD52015-4 4 35 0.7 3 2015 080 0.5 -
EEn_s 5 i 5.2 07 19z 2005 0005 13 16
|| cos2020 5 57 17 1.1 2020 060 1.3
| cps2025 5 6.0 16 -3 20725 1.3
=l cps3o2o 6 6.2 : 2.0 : 3.0/2.0 06 29
=| cos3030 6 7.1 3.0 3.0/3.0 2
"jl DS3035 6 7.6 38 3.0/3.5 2.1
| CD54030 B 24 86 i 45 "L 40/3.0 " 56
' CD54040 8 . 87 - 6.0 - 4.0/4.0 5.6
. | €D54045 8 10.3 75 | 4.0/4.5 ! 5.6
! | CD53020-D 6 6.2 : 2.0 3.0/2.0 - 2.1
; . CDS3030-DV 6 6.9 3.0 3030 cone 29
‘. | CDS3030-D 6 7.1 3.0 o 3080 - 2.1
§ | _CD53035-D 6 8.7 - 3.8 : 3.03.5 2.1
£ | (D54030-D 7 8.6 - 45 4.0/3.0 43
CD54040-D 7 9.6 6.0 L 40/4.0 - a3
CD54045-D 7 10.1 75 40/45 4.3
|| g _cossoa2ov 95 .0 9s 90 50/42  © 1.9
'§ _ CDS5640-D g 24 9.5 9.0 . 5.6/4.0  ° 5.6
“3 CDS5050-DV 95 - 10.3 11 5.0/5.0 1.9 B
CD55653-D 8 10.9 14 . 5653 |7 5.6
'  DS5668-D 8 12.4 19 5.6/6.8 5.6
! CD55678-D 8 13.4 25 5.6/7.8 5.6
| CDS7070-DV 12 7 14 : 26 3 7.0/7.0 : 3.3
| CDS10060-DV 175 - 12 7 30 100/60 - 5.00r 10.2
i COS10080-DV  17.5 14 1- 50 10.0/8.0 5.0 0r 10.2
| | CDS100100-DV 175  © 16 43 64 105 100100 050 500r10.2 7
' | . _CDS150134-DC 22 7 22 &7 148 1100 4 15.0/13.4 a6 20.4
_‘,‘.‘,;%L'?é CDS200164DC 26 " ° 26 270 oo 2000164 204
| % cpsamieDDC 32 O 25 78 300 1950 2400160 73:°9 204

**sump Capacities and Depth Below Fipe Invert can vary due to specific site design

1. Structure diameter represents the typical inside dimenson of the eencrete structure. Offline systems wall require additional concrate diversion componants,

2, Depth Below Pipe and Sump Capacities can vary 10 accommaodate spacific site design,

3. Water Quality Floww is based on 80% removal of a Particle Size Distribution (PSD) having a mean particle size; d50=135-um, which i a typical PSD gradation
charactanzing particulate matter (T55/55C) in urban rainfall ranaff.

Water Quality Flow, Particle Size & Performance Moles

*+ BO% remaval (Re=80%) performance farecasts of the PSD hawing a d50=125-um is derved from controlled tests of a unit equipped with 2400-um sciaen

Perfarmanca farecasts for specific particle size gradations or d50s=50, 75, 125, 150 & 200-um are also available, Removal forecasts based on wnil evaluations

conducied in accordance with the Technology Assessment Protocol - Ecolegy (TAPE) protocals, Washington Department of Ecalogy (WASDOE)

Limits can be sized to achieve specific Re performance for peak flow ratas for specific Water Quality Flaws, over the kydrograph of a Water Quality Storm Event or sized

to meet & specific remeval on an average basis using accepted probabifistic mathods. When sizing based on a specific water quality flow rate, the required flow to be

treated should be equal to or bess than the listed wator quality flow for the selected systom,

Contact aur support staii for the most cost effective sizing for your area

page b




Vortechs Swirl Chamber Internal Water Quality Flow! Peak Sediment

Model Diameter Length cfs/ Lis Treatment Flow? Storage
m ft m 50 pm 110 pgm 200 pm cfs L/s yd? m?

1000 3 9 .21 0.5/ 7~ 0.98/.7 1.6 15 3 0.7

2000 4 10 3 036102  1.04 174 2.8 743 1.2

3000 5 11 <+ DEeIET 1Y 277 4.5 7 1.8

4000 B 12 0.78/ 2.2/ 3.7/104 6.0 f 2.4

5000 7 13 ] 1.1/ 31457 53147 8.5 2407 3.2

7000 8 14 k 1.4/2%0 41/ Iy 67/ 227 11.0 . 4.0

9000 g s 15 - 1.8/ 5.2/ 8.5 0~ 140 30§ o 4.8 7

11000 i0 3 16 : 2.3/ 6.5/ 10.%/ 17.5 195! 5.6 :

16000 12 3.7 18 53 33234 930 15.3f452 2 25.0 107.9 7.1

1. Water Quahity Flow Ralas are based on B0% removal for the particle size distributions [PSDY) lsted above with dS0 = 50, 110 & 200-pm. Particle size should be chosen
based on anticipated sediment lcad.
2. Paak Treatment Flew is maxamum flow teeated for cach umt hsted. This flow represents an infrequent starm event such 35 a 10 or 25 y storm,

Standard Vortechs Systom depth below invert is 3° for all precast models
Cast-in-place systom are available 1o treal higher flows. Chack with your local representatives lor specifications

VortSentry  Swirl Chamber Typical Depth  Water Quality Flow! Max. Size Sediment
Model Diameter Below Invert 110 pm Inlet/Outlet Storage
m ft m ! i yd? m*
W530* 3 5.8 3 0.26 7.4 12 3 0.8
V540 4 7.0 0.58 ! 18 20 1.4
V50" 5 8.0 - 1.1 8 18 150 2.2
V560 & 8.9 1.8 3 24 G0 3.1
VsT0" 7 : a7d 4 7 7 30 7 43
V580 a8 : 10.1 3.9 ! 36 56

* Denates models may not be manufactured i your area. Check with your local representative for availability
1. Watee Quality Flow is based on 80% removal of a particle size distribution with an awgrage particle size af 110.um. This flow also represants the mazimum {low
prior o which bypass occurs.

VortSentry HS  Swirl Chamber Typical Depth. Water Quality Flow?® Max. Size Sediment
Model Diameter Below Invert 240 pm Inlet/Outlet Storage
ft m Ft ._I]-. el - —— in it
H536* 3 0.9 5.6 1.7 0.55 15.6 18 460 0.5 [
HS548 4 6.8 1.2 34 24 B0 0.9
HS&0* 5 8.0 I 2.2 30 7ol 1.5
HS72 B 8.2 28 3.7 36 HM 2.1
H584* 7 2 10.4 5.8 3 42 )5 2.8
H596 8 : 11.5 8.1 - 48 20 37 Z

* Models may not be manufactused in your arca. Check with your local reprosentative for avasiabifity,
1. Water Quality Flew is based on 80% removal of a particle size distnbution with an average particle size of 240-um
This flow also ropresents the maximum flow prier to which bypass ocours.

Nates: Systems can be sized based an a water quality flow (oo, | inch storm) or an 3 nel annual basis depending on 1he local regulatory requirement
Whaen sizing based on a water quality storm, the required flow 1o be weared shoubd be equal ar less than the listed water quality flow lor the solected system.
Systems sized based on a water quabity storm are generally more conservativaly sized
Additsonal particle size distributions are available for sizing purposes upon request
Depth below inven is measured to the inside botiom of the system. This depth can be adjusted to mest specific storage or maintenance requirements
Contact our support siafi for the maost cost eifeciive sizing for your ares




Customer Support ————————————

Installation

CONTECH Stormwater Solutions' products are some of the easiest to install in the industry. We provide comprehensive installation
drawings, details and instructions, as well as full technical support on every project.

Maintenance

Maintenance of CONTECH Stormwater Solutions products is cost effective, straightforward and efficient. We offer a complete
range of engineering planning, design and drawing, and construction services thal can be tailored to your specific site neads,

~ OTECH

S =1 —_
by g

o I

o

Support

* Drawings and specifications are avajlable at contechstormwater.com. SRy o o)
! g . . o . : . I E™ I
= Site-specific design support is available from our professional engineering A Ay

staff engineers.
800.338.1122

contech-cpi.cam
L2008 CONTECH Construction Products
CONTECH Construction Products Inc islyour single source for hassle=free specifying and purchasing of comprehensive site
solutions. CONTECH's portfolio includes bridges; drainage, erosion control, retaining wall, sanitary sewer, soil stabilization and
stormwater solutions.
Nothing in this catalog should be construed as an expressed warranty or an implied warranty of merchantability or fitness faor
any particular purpose. See the CONTECH standard quotation or acknowledgement for applicable warranties and other terms
and conditions of sale,

The product(s)| described may be protected by an]
6,406,218; 6,641,721

Vortechs, VartSentry, VertSentry HS, ‘and COS are trademarks, registered trademrks, or licensed trademarks of CONTECH Construction Products Ine

HOS Prodects-3 68 0708




OPERATIONS AND MAINTENANCE GUIDELINES

CDS Stormwater Treatment Unit

INTRODUCTION

The CDS unit is an important and effective component of your storm water management
program and proper operation and maintenance of the unit are essential to demonstrate
your compliance with local, state and federal water pollution control requirements.

The CDS technology features a patented non-blocking, indirect screening technique
developed in Australia to treat water runoff. The unit is highly effective in the capture of
suspended solids, fine sands and larger particles. Because of its non-blocking
screening capacity, the CDS unit is un-matched in its ability to capture and retain gross
pollutants such as trash and debris. In short, CDS units capture a very wide range of
organic and in-organic solids and pollutants that typically result in tons of captured
solids each year such as: Total suspended solids ( TSS) and other sedimentitious
materials, oil and greases, trash, and other debris (including floatables, neutrally
buoyant, and negatively buoyant debris). These pollutants will be captured even under
very high flow rate conditions.

CDS units are equipped with conventional oil baffles to capture and retain oil and
grease. Laboratory evaluations show that the CDS units are capable of capturing up to
70% of the free oil and grease from storm water. CDS units can also accommodate the
addition of oil sorbents within their separation chambers. The addition of the oil
sorbents can ensure the permanent removal of 80% to 90% of the free oil and grease
from the storm water runoff.

OPERATIONS

The CDS unit is a non-mechanical self-operating system and will function any time there
is flow in the storm drainage system. The unit will continue to effectively capture
pollutants in flows up to the design capacity even during extreme rainfall events when
the design capacity may be exceeded. Pollutants captured in the CDS unit's separation
chamber and sump will be retained even when the units design capacity is exceeded.

CDS UNIT INSPECTION

Access to the CDS unit is typically achieved through two manhole access covers — one
allows inspection (and clean out) of the separation chamber (screen/cylinder) & sump
and another allows ins pection (and cleanout) of sediment captured and retained behind
the screen.

The unit should be periodically inspected to determine the amount of accumulated
pollutants and to ensure that the cleanout frequency is adequate to handle the predicted
pollutant load being processed by the CDS unit. The unit should be periodically
inspected for indications of vector infestation, as well. The recommended cleanout of




solids within the CDS unit's sump should occur at 75% to 85% of the sump capacity.
However, the sump may be completely full with no impact to the CDS unit's
performance.

CONTECH Stormwater Solutions (previously CDS Technologies) recommends the
following inspection guidelines: For new initial operation, check the condition of the unit
after every runoff event for the first 30 days. For ongoing operations, the unit should be
inspected after the first six inches of rainfall at the beginning of the rainfall season and
at approximately 30-day intervals. The visual inspection should ascertain that the unit is
functioning properly (no blockages or obstructions to inlet and/or separation screen),
evidence of vector infestation, and to measure the am ount of solid materials that have
accumulated in the sump, fine sediment accumulated behind the screen, and floating
trash and debris in the separation chamber. This can be done with a calibrated dipstick,
tape measure or other measuring instrument so that the depth of deposition in the sump
can be tracked.

CDS UNIT CLEANOUT

The frequency of cleaning the CDS unit will depend upon the generation of trash and
debris and sediments in your application. Cleanout and preventive mainienance
schedules will be determined based on operating experience unless precise pollutant
loadings have been determined.

Access to the CDS unit is typically achieved through two manhole access covers — one
allows cleanout of the separation chamber (screen/cylinder) & sump and another allows
cleanout of sediment captured and retained behind the screen. For units possessing a
sizable depth below grade (depth to pipe), a single manhole access point would allow
both sump cleanout and access behind the screen.

CONTECH Stormwater Solutions Recommends The Following:

NEW INSTALLATIONS: Check the condition of the unit after every runoff event
for the first 30 days. The visual inspection should ascertain that the unit is
functioning properly (no blockages or obstructions to inlet and/or separation
screen), measuring the amount of solid materials that have accumulated in the
sump, the amount of fine sediment accumulated behind the screen, and
determining the amount of floating trash and debris in the separation chamber.
This can be done with a calibrated “dip stick” so that the depth of deposition can
be tracked. Refer to the “Cleanout Schematic” (Appendix B) for allowable
deposition depths and critical distances. Schedules for inspections and cleanout
should be based on storm events and pollutant accumulation.

ONGOING OPERATION: During the rainfall season, the unit should be
inspected at least once every 30 days. T he floatables should be removed and
the sump cleaned when the sump is 75-85% full. If floatables accumulate more
rapidly than the settleable solids, the floatables should be removed using a
vactor truck or dip net before the layer thickness exceeds approximately one foot.

Cleanout of the CDS unit at the end of a rainfall season is recommended
because of the nature of pollutants collected and the potential for odor generation

19




from the decomposition of ma terial collected and retai ned. This end of season
cleanout will assist in preventing the dischar ge of pore water from the CDS ® unit
during summer months.

USE OF SORBENTS —The addition of sorbents is not a requirement for CDS
units to effectively c ontrol oil and grease from storm water. The conventional oil
baffle within a unit assures satisfactory oil and grease removal. However, the
addition of sorbents is a unique enhancement capability unique to CDS units,
enabling increased oil and grease capture efficiencies beyond that obtainable by
conventional oil baffle systems.

Under normal operations, CDS units will provide effluent concentrations of oil and
grease that are less than 15 parts per million (ppm) for all dry weather spills
where the volume is less than or equal to the spill capture volume of the CDS
unit. During wet weat her flows, the oil baffle system can be expected to remove
between 40 and 70% of the free oil and grease from the storm water runoff.

CONTECH Stormwater Solutions only recommends the addition of sorbents to
the separation chamber if there are specific land use activities in the catchment
watershed that could produce exceptionally large concentrations of oil and
grease in the runoff, concentration levels well above typical amounts. If site
evaluations merit an increased control of free oil and grease then oil sorbents
can be added to the CDS unit to thoroughly address these particular pollutants of
concern.

Recommended Oil Sorbents

Rubberizer® Particulate 8-4 mesh or OARS ™ Particulate for Filtration, HPT4100
or equal. Rubberizer is supplied by Haz-Mat Response Technologies, Inc.

4626 Sant a Fe Street, San Diego, CA 92109 (800) 542-3036. OARS is
supplied by AbTech Industries, 4110 N. Scottsdale Road, Suite 235, Scottsdale,
AZ 85251 (800) 545-8999.

The amount of sorbent to be added to the CDS separation chamber can be
determined if sufficient information is k nown about the concentration of oil and
grease in the runoff. Frequently the actual concentrati ons of oil and grease are
too variable and the amount to be added and frequency of cleaning will be
determined by periodic observation of the sorbent. As an initial application, CDS
recommends that approximately 4 to 8 pounds of sorbent material be added to
the separation chamber of the CDS units per acre of parking lot or road surface
per year. Typically this amount of sorbent results in a ¥ inch to one (1") inch
depth of sorbent material on the liquid surface of the separation chamber. The
oil and grease loading of the sorbent material should be observed after major
storm events. Oil Sorbent material may also be furnished in pillow or boom
configurations.

The sorbent material should be replaced when it is fully discolore d by skim ming
the sorbent from the surface. The sorbent may require disposal as a spec ial or
hazardous waste, but will depend on local and state regulatory requirements.

el




CLEANOUT AND DISPOSAL

A vactor truck is recommended for cleanout of the CDS unit and can be easily
accomplished in less than 30-40 minutes fo r most installations. Standard vactor
operations should be employed in the cleanout of the CDS unit. Disposal of
material from the CDS unit should be in accordance with the local municipalit y's
requirements. Disposal of the decant material to a POTW is recommended.
Field decanting to th e storm drainage system is not recommended. Solids can
be disposed of in a similar fashion as those materials collected from street
sweeping operations and catch-basin cleanouts.

MAINTENANCE

The CDS unit should be pumped down at least once a year and a thorough inspection
of the separation chamber (inlet/cylinder and separation screen) and oil baffle
performed. The unit's inter nal components should not show any signs of damage or
any loosening of the bolts used io fasten the various components to the manhole
structure and to each other. ldeally, the screen should be power washed for the
inspection. If any of the internal components is damaged or if any fasteners appear to
be damaged or missing, please contact CONTECH at 800.338.2211 to make
arrangements to have the damaged items repaired or replaced.

The screen assembly is fabricated from Type 316 stainless steel and fastened with
Type 316 stainless steel fasteners that are easily removed and/or replaced with
conventional hand tools. The damaged screen assembly should be replaced with the
new screen assembly placed in the same orientation as the one that was removed.

CONFINED SPACE

The CDS unit is a confined space environ ment and only properly trained personn el
possessing the neces sary safety equipment s hould enter the unit to perform particular
maintenance and/or inspection activities beyond normal procedure. Inspections of the
internal components can, in most cases, be accomplished by observations from the
ground surface.

VECTOR CONTROL

Most CDS units do not readily facilitate vector infestation. However, for CDS units that
may experience extended periods of non-operation (stagnant flow conditions for more
than approximately one week) ther e may be the potential for vector infestation. In the
event that these conditions exist, the CDS unit may be designed to minimize potential
vector habitation through the use of physical barriers (such as seals, plugs and/or
netting) to seal out potential vectors. The CDS unit may also be configured to allow
drain-down under favorable soil conditions where infiltration of storm water runoff is
permissible. For standard CDS units that show evidence of mosquito infestation, the
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FIBERGLASS CDS3020 DESIGN NOTES

COS3020 RATED TREATMENT CAPACITY IS 2.0 CFS, OR PER LOCAL REGULATIONS, MAXIMUM HYDRAULIC INTERNAL BYPASS
CENTER OF COS STRUCTURE, CAPACITY |5 20,0 CFS. IF THE SITE CONDITIONS EXCEED 20.0 CFS, AN UPSTREAM BYPASS STRUCTURE IS REQUIRED.
SCREEN AND SUMP OPENING

THE STANDARD CDS3020 CONFIGLIRATION IS SHOWN, ALTERNATE DDNFIGJFATIONE ARE AVAILABLE AND ARE LISTED BELOW.

S8
'?:E:m:m SOME CONF INS MAY BE TO SUIT SITE
COVER DETAIL) (MODEL SUFFix) | CONFIGURATION DESCRIPTION
| GRATED INLET OWLY [NO INLET FIPE]
A P GRATED INLET WITH INLET PIPE OR PIPES
CURE INLET ORLY (O INLET PIPE)

P CURS INLET WITH INLET PIPE OR FIPES
SEPARATE OIL BAFFLE [SINGLE INLET FIPE REQUIRED FOR THIS CONFIGLURATION)

SEDIMENT WEIR FOR NJDEP /| NJCAT CONFORMING UNITS

SITE SPECIFIC
DATA REQUIREMENTS

PLAN VIEW
NTS
CONTRACTOR TO GROUT TO
FINISHED GRADE
GRADE
RINGESRISERS

FRAME AND COVER
(DIAMETER VARIES)
NTS.

Fi
SEPARATION
CYLINDER AND INLET

INLET PIPE
(MULTIPLE INLET PIPES GENERAL NOTES
MAY BE ACCOMMOOATED) 1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

2. DIMENSIONS MARKED WITH [ ) ARE REFERENCE DIMENSIONS, ACTUAL DIMENSIONS MAY VARY.

3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WENGHTS, PLEASE
CONTACT YOUR CONTECH STORMWATER SOLUTIONS REF com
CDS WATER QUALITY STRUCTURE SHALL BE IN ICE WITH ALL DESIGN DATA AND INFORMATION
CONTAINED IN THIS DRAWING.

5 STRUCTURE AND CASTINGS SHALL MEET AASHTO HS20 LOAD RATING.

» - [N\_FeruanenT INST, [
| { > POOL ELEV. 1. ANY SUB-BASE, BACKFI‘LI. DEPTH, ANDVOR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN
;
|

CONSIDERATIONS AND SHALL BE SPECIFIED BY ENGINEER OF RECORD.
(5-117) MINIMUIM 2. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND

I SET THE CDS MANHOLE STRUCTURE (LIFTING CLUTCHES PROVIDED!

UCTURE,
4. CCNTH.IL"ICIR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH PIPE INVERTS WITH ELEVATIONS

5. DnNTRM:TDRMTN(E APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO
FLOWLINE INVERT MINIMUM, 1T 15 SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

).
3 I:DN'I'RACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE
|
0
|

SECTIONA-A W PRECAST CONCRETE WATER QUALITY SYSTEM
—oNTs Aracrcee i o OLUTIONS. STANDARD DETAIL

eyl u-.m.mu.mun- ot
PELATEE: oStBacl SR, 0 0T PATINTE T————

// . DS SUNTECH' CDS3020




application of larvicide is one control strategy that is recommended. Typical larvicide
applications are as follows:

SOLID B.t.i. LARVICIDE: %z to 1 briquet (typically treats 50-100 sq. ft.) one time
per month (30-days) or as directed by manufacturer.

SOLID METHOPRENE LARVICIDE (not recommended for some locations): %
to 1 briquet (typically treats 50-100 sq. ft.) one time per month (30-days) to once
every 4-z to 5-months (150-days) or as directed by manufacturer.

RECORDS OF OPERATION AND MAINTENANCE

CONTECH Stormwater Solutions recomme nds that the owner m aintain annual records
of the operation and maintenance of the CDS unit to document the effective
maintenance of this import ant component of your storm water management program.
The attached Annual Record of Operations and Maintenance form (see Appendix
A) is suggested and should be retained for a minimum period of three years.
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APPENDIX A
ANNUAL RECORDS OF
OPERATIONS & MAINTENANCE
AND INSPECTION CHECKLISTS




ANNUAL RECORD OF
OPERATION AND MAINTENANCE

OWNER

ADDRESS

OWNER REPRESENTATIVE PHONE

INSTALLATION:
MODEL DESIGNATION
SITE LOCATION

DATE

INSPECTIONS:

DATE/
INSPECTOR

SCREEN/INLET
INTEGRITY

FLOATABLES
DEPTH

DEPTHTO
SEDIMENT
(inches)

SEDIMENT
VOLUME*
(CUYDS)

SORBENT
DISCOLORATION

DEPTH FROM COVER TO BOTTOM OF SUMP (SUMP INVERT)
DEPTH FROM COVER TO SUMP @ 75% FULL

VOLUME OF SUMP @ 75% FULL = CuUYD
VOLUME/INCH DEPTH CUFT/IN OF SUMP
VOLUME/FOOT DEPTH CUYD/FT OF SUMP

*Calculate Sediment Volume = (Depth to Sump Invert - Depth to
Sediment)*(Volumelinch)
OBSERVATIONS OF FUNCTION:

CLEANOUT:

DATE VOLUME VOLUME METHOD OF DISPOSAL OF FLOATABLES, SEDIMENTS, DECANT
FLOATABLES | SEDIMENTS AND SORBENTS

OBSERVATIONS:

SCREEN MAINTENANCE:
DATE OF POWER WASHING, INSPECTION AND OBSERVATIONS:

CERTIFICATION: TITLE: DATE:




INSPECTION CHECKLIST
1. During the rainfall season, inspect and check condition of unit at east
once every 30 days

2. Ascertain that the unit is funcioning properly (no blockages or
obstructions to inlet and/or separation screen)

3. Measure amount of solid material s that have accumulated in the
sump (Unit should be cleaned when the sump is 75-85% full)

4. Measure amount of fine sediment accumulated behind the screen
5. Measure amount of floating trash and debris in the separation
chamber
MAINTENANCE CHECKLIST
1. Cleanout unit at the end and beginning of the rainfall season

2. Pump down unit (at least once a year) and thoroughly inspect
separation chamber, separation screen and oil baffle

3. No visible signs of damage or loosening of bolts to internal
components observed *

* If there is any damage to the internal components or
any fasteners are damaged or missing please contact
CONTECH (800.338.1122).




Retention/Detention
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Retention/Detention: Plastic Retention || Chamberiiax:

ChamberMaxx™

Chamberblaxx is the latest in corrugated,
open-hottom arch systems designed to
econamically collect, detain, retain and
infiltrate stormwater runoff. The below-
grade system maximizes available land for
development, and can support traffic loading
for installation under parking lots and
roadways. The chambers are injection molded
using structurally efficient and corrosive-
resistant polypropylene resin,

In retention applications, the Chamberiaxx
system effectively recharges groundwater

to achieve reduced discharge abjectives,
including Low Impact Development
(LD}, and Leadership Energy and
Environmental Design (LEED). The systam
i5 most effective an sites where the depth
fram finished grade lo storm sewer outlet is

less than 5d-inches (1.37-meters). For siles
with desper applications refer to the other
COMTECH Tarmily of retention/detention
products, such as concrate arches and
corfugated metal pipe systems.

With 49 ft! {1,329 m’} of available slorage
per chamber, Chamberiax is the mast
cost efficient of its kind, Innavative sub-
corrugations provide greater strength and
the chambers utilize a resin efficient design.
& short height profile optimizes stormwater
storage on shallow sites. Lightweight
chambers allow Tor placement without the
use of heawy equipment.

Install a CONTECH pre-treatment water
quality unit, upstream of the Chamberhaxx

system for the highest level of performance at

the lowest cost. This combined water quality
and quantity system reduces maintenance

caosts by capturing the pollutants in

one confined location, and extends the
performance life of the overall system by
reducing occlusion of the void space within
the surrounding stone,

COMTECH also offers the optional
ChamberMaxx Containment Row. Contact
yaur local representative for assistance in
selecting the most efficient pre-treatment
solution,

Going Green?

Looking for LID Solutions?
Need LEED Credits?

1 e Bt b

Specify ChamberMaxx
on Your Next Project!

Performance Testing

Chamberiaxx has undergone a thoraugh
structural analysis by structural engineers
and full scale in-ground field burial tests
have been performed. The chambers

are structurally designed 1o excead
H5-20/H3-25 live loads in accordance
with AASHTO (Section 12} LRFD design
specifications for stormwater chambers.
structural performance is dependent on
proper installation per the ChamberMaxx
installation guidelines,

Design

Chamberhaxx has a multitude of layout and
configuration options. Contact your local
representative for assistance optimizing your
system o meel your site speciiic design
requirements.

For flow routing see the Chamberhdaxx stage-
storage curve (available in this brochure) or
download the ChamberMaxx stage-storage
calculator at www, contechstormwater.com,

Design Your Own Detention System
Our DYODS™ (Design Your Own Detention
System) sizing calculator, makes il is easy Lo
design the right ChamberMaxx for your site.

Visit wwow.contechstormwater.com/dyods to:
» Size system and lay out footprint

* Quantify construction materials

* Receive graphic plan view layout

HydraCAD®

Chamberiaxx is supported in HydroCAD
— a compuier aided design tool for
modeling stormwater runoff available from
our partners at HydroCAD Software LLC.

« Download at www.hydrocad.net

= Easy modeling for stormwater flows
— automalic storage calculations

* Simple to use — just select CONTECH
products from drop-down menu

= Effortlessly compare systems with real
time evaluation of hydraulic differences

DYODS™

Design Your Own Detention System

HydroCAD

Make your job easier wii_.h
our design tools!
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Sizing

The CharmberMaxx system combines middle chambers, which are ChamberMazx utilizes a header manifold system that can be
open on both ends, with start and end chambers, which include manufaciured from various materials. Commonly utilized header
an integral end wall. All chambers have sidewall parforations that pipe malerials are corrugated metal pipe (CMP) and HDPE pipe,
allows water to equalize throughout the system, and are available from CONTECH in a single package. The start

and end chambers can accept up lo a 2d-inch diameter (0.61
meter) inlet pipe.

Chamber WWidth Height Wejght Actual *Installed storage’ *installed Storage
Part Length Length Volime Volume

in {m) fi {m) |bs (Eg) in (m) ine {m) cf {m?) et (md)
Start 514 (1.31) 303 (0.77) 850 (38.55) 98.4 (2.50) 96.2 (2.44) 525 (1.48) 787 (2.22)
Middle 51.4 (1.31) 303 (0.77) 77.0 (34.92) 91.0 (2.31) 854 (2.17) 493 (1.40) 767 {2.17)
End 514 (1.31) 303 (0.77) 760 (34.47) 920 (234) 885 (2.25) 482 (1.36) 76.1 {2.15)

'Si:;-inr:bc-s 10,15 moters) of stone below and abowve chamber and 5-inch {0, 13 meters) :Jumbcr s_pa:ing and 40% slene parssiy.

CONTECH
PRE-TREATMENT
HDS SYSTEM HEADER PIPE
OR FILTER \

-.\ -~ INSPECTION PORT

STAMDARD OPEN

MID CHAMBER
IMTEGRATED END
WALL CHAMBER

CHAMBERMaxx
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SCOUR L
FROTECTION ™A
NETTIMG {20 START _ MIDDLE END
WITE TYR} f.\‘ CHAMEER jl. CHAMBER K:Hn.uasn
i b
MM 5
MANIFCLD TYP _[ SPACING
ICNPOR : -
HOPE PIPE) }
- o W
(.
C
0 INSFECTION PORT
O | % ISUFSLIED 8Y OTHESS)
=7 PRE-TREATMENT SYSTEM
“__ AVAILABLE OFTIONS ARE.
CDS, VORTECHS, VORTSENTRY OR
INLET (BY VORTSENTRY HS
COMTRACTOR) FLAM VIEW
og.2- asd* Ba 5
LAY LEMGTH LAY LENGTH LAY LENGTH
[START) | D) {END)
ELEVATION VIEW
TYPICAL LAYOUT
kev(h
!. FLEXIBLE PAVEMENT
7 CHRANULAR AQAL BASE
3. WELL GRADED GRAMULAR FILL. AASHTO M43 AL A2, 0343
COMPACT 70 MIN. 30% STANDARD JENSITY PER AASHTO T99 474102 )

4 FREE DRAINING ANGULAR WASHED STONE AT mm) - 2 (B mem)

ECHEIULE 40 PYC RISER CONCRETE COLLAR
PARTICLE SWZE. COLPACT TO WM. B0% STANDARD CENSITY WITH RING AND COVER T, |BY OTHERS)
PER AASHTO Tag CONTECH €10 (SUPPLIED BY DTHERS) -\ /
PAVEMENT —., NON-WOVEN e 12 {205 yrem) RN
GEQTENTILE f
C—, ' ' B {152 mm) MmN
Oo——- -t
/ o e =] ‘
e 323 (770 mm)
SUITABILITY OF SUBGRADE '

TOAE VERIFIED BY

EMGINZER OF RECORD [ |
|' (152 wm)—
OPTIONAL NOK-WOVEN i e MIN
GEOTEXTILE TO PHEVENT A it ‘ﬁ - —] | 12* (305 men)

—_— 130G mm)

S0IL MIGRATION 5* {127 mmj TYE M (TYP)
MIN SPASING —= =
SCOUR PRATECTION NETTING (YR AEETION A A

(RIS LIVE LOAD

(TYP OF ALL INLET PISES) pickigl bbatag
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ChamberMaxx Flow Routing

Stage Storage Table

Elevation Storage Volume Chamber Storage & CumtiltiveValume  *Chmilative Stora ge

Including 12% of Stone \Vaolume Increment Volbme
(m) 3 ) i1 (mf) ft (m')

420 {107 4 6286 (.77 493 {1.40) 13 10.04) 6.7 (217
20,8 {1.04) EI G1.3 (.74} 483 (1.40) 13 {0.04) 753 (2.13)
kL8 (1o1) & 538 (.70} 453 (r2m 1.3 {0.04) 74.0 {210
|4 098 = s86 (1 66) 493 (140 13 {0.04) 716 {2.08)
3tz (0.94) g 587.3 (1.62) 203 {1.40) 1.3 {0.04) 71.3 {2.02)
360 ey A 559 {1.58) 453 {1.40) 02 (0.01) 70.0 {1.98)
348 088 ¥ 557 1.58) aa.0 (1.39) 05 (0.01) 662 {1.93)
336 [0.85) 55.2 {1.56) 286 {1.38) 07 (0.02) £6.5 {1.88)
324 10.82) 545 {1.54) 278 (1.35) 1.1 [0.03) 648 {1.84)
.z 10.75) 1.5 {1.52} 258 (1.33) 13 {0.04) 628 {1.78)
0.0 (0.76) 52.2 (1.48) 455 (123 1.5 {0.0:4) 60.7 {1.73)
8.8 (0.73) 50.7 {1.24) 480 {1.25) 16 {0.05) 585 {1,66)
276 (0.70) 40,0 {1.39) 424 {1.20) 1.B (0.05] 56.1 {1.59)
264 (0.67) 4713 1.32) 40,6 {1.15) 19 (0.05) 53.8 (1.52)
252 [0.64) 454 {1.29) k) {1.10) ) (0 .05) 513 {1 45}
240 0.1 415 {1.23) 6.8 {1.04) 20 (0.08) 288 (1.38)
228 {0.58) 415 (1.18) 348 {098} 21 (0.06) 463 {131}
216 {0.55) 394 (1.12) 327 (o.83) 2.2 {0.08) 43,7 {1.24)
04 {0.52) 372 [1.05) 30.5 10.88) 213 (0,06} a1.0 (1. 18)
19.2 {.28) 350 (0.99) 283 (0.8 23 {0.07} 383 {1.09)
180 (0.48) 27 {0.93) 26.0 (0.72) 24 10.67) 356 {1.an
5.8 {0.43) ELE {0.86) 236 {0.67) 24 {0.07) 329 (0.93)
156 (040 278 {0.79) 212 {0.60) 25 (0.07) 30.1 (0.85)
124 0.37) 254 072 187 {0.53) 15 (0.07) 72 (.77
13.2 {0.32) 228 063 5.2 1046} 26 {007y 244 (0.69)
120 {030 20.3 (0.58) 13.6 (.39} 26 {0.07) 215 {0.61)
10.8 {0.27) 17.6 (0,50 109 {0.31) 17 {0.08) 126 {053
o6 (0.24) 149 0.42) 83 [0.22) 27 {0.08) 156 {0.44)
B4 {0.21) 12.2 {0.35) 5.6 [0.18) 28 {0.08) 12.7 {0.36)
7.2 (0.18) 9.5 0.27) 28 {o.08) 28 (0.08) a7 10.28)
60 (015 & G7 (. 13) ] {0.00) 1.3 {r0a) 8.7 {3 15)
48 @12 § 53 {0.15) 0o {0.00} 1.3 {0.04) 53 (0.15)
16 0om o 40 (011} oo 10,040} 13 (0.0&) 40 (a1
2.4 {0.06) % | 27 (0.08) 0o (0,00} 13 {0.04) 2.7 {0.08)
1.2 o3 3| 13 i0.04) 0.0 (.00 13 {0.04) 13 {0.04)
] 000 “y 00 (0.000 oo (0.00) 5 . 00 {0.00)

*Six-inches (0.15 meters) of stone below and above chamber and S-inch (0,13 melers) chamber spacing and 40% stone poTosity,

Stage Storage Curves
— —Chambertiae Sirage ———Cumulatve Siorage

E

L

£

o 5 19 15 0 = k-] L] A 5
Elevaticn [in] |

Froper design of any detention system typically requires that flow routing be performed. Enginesrs
at CONTECH can be a valuable resource when designing a Chamberhaxx retention system.
Typically stage-storage curves like those shown are utilized in the analysis. CONTECH stage-storage
calculator is available for downboad on www,contechstarmwater.com, This infarmation can simply
be inserted into comman hydrology/hydraulic seftware such as HydroCAD, HydroFlow, FondPack,
or TR20. This makes a flow routing design with ChamberMaxx just as simple as an above-ground
pond design.




Installation

ChamberMaxx relention systems require adherence lo the
installation procedure for the structural integrity of the system
to be maintained. Full installation instructions are available at
www.contechstormwater.com, or contact your local CONTECH
representative.

ChamberMaxx systems include chambers, fabricated header/manifold
companents, scour protection netting, inspection port matenals, and
C-40 NW geotextile matenial.

Typical Installation Sequence:
1. Excavate and prepare
. Install pre-treatment system
. Prepare foundation & bedding
. Sel header pipe/manifold systemn

m A& W M

. Place scour protection netting undermeath all chambers with
inlet pipes

6. 5et Start, Mid and End chambers into place by hand

7. Connect header and other required inlet and outlet piping

8. Place geotextile fabrics

9

. Backfill and complete

<1 pppiiet |
5.':33!

7166055

Chamitserhdooe an

Copynght S2008< Al

ChamberiancRev? 78 12/08 ME

Maintenance

Each chamber is manufactured with inspection portals. Location of
inspection portals to be specified by the project design Engineer.

It is recammend that the system is inspected annually and
maintained when necessary to ensure optimum performance. The
rate at which the system collecis pollutants will depend more heavily
on site activities rather than the size or configuration of the system.

Far more details please refer to the Chamberiaxx operations and
maintenance guideline at www.contechstormwater.com or contact
your local CONTECH representative.
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MAXWELL™ PLUS DRAINAGE SYSTEM DETAIL AND SPECIFICATIONS
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MagseWell” orainage svstems

TORRENT RESOURCES INCORPORATED
AL Lic. RUCOT0465 A, RDCO47057 B-A; ADVYR 363
A Lic. 528000 A, C-42, HAZ - WV Lir, 0035350 A - NAf lic. 90504 GFO4

phane G02-268-070% Hevada
Jer G02-2G8-0820

TORRENT RESOURCES, INC,

1509 East Elwood Stivel
Phoenixz Aritona 05040-1391

wiw.TorrentResourtes.enm
An vyolution of McGuckin Drlling

ooz

T@RREHT7IJ

RESOURCES

Califernia
651-047-0034

702-366-1234

IMPORTANT MAINTENANCE DATA AND WARRANTY INFORMATION

This groperty is equipped with the finest on-site drainage system
ever designed. With regular inspection and maintenance, 1t will last
for many years, The reverse of this sheet has an iflustration that shows
Just how the standard MaxWell™ vorks to trap silt and trash, and
dispose of surplus surface water.

MAINTENANCE

Once each year, and after every major stornt, you can check the debris
level in your MaxWell settling chamuer by drosping a weighted
tape measur2 through the surface gratz. On MaxWell Plus™ sustems,
Ihe primary settling chamber can be checked the same way.

When the measurement (o the bottom of the chamber is less than
specified under "cleanout depth” ar if the floaling absarbent piliow
is submerged, the MaxWell should be serviced,

Maxi¥ell drainage systems are desioned to efficiently dispose of
retzined stormwaier Orainage time is normally dependent upor site
design, user cenvenience ar rainfall intensity. If drainage appears
slow, or if water is standing for more than 36 hours, the system should
be inspected.

For yaur convenience, Tarrent Resources offers a complete Maintenance
Frogram including Service Maintenance Agreements. Please call us for
information on this valuable service.

PROIECT DATE INSTALLED
ADDRESS
WARWELL ! HAXWELL TYPE COMPONET SIZE TOTAL SETTLING CHAMOER DERTH CLEANULDEPTH

SETTLING CHAMBER




Extended DetentionJBasin

TC-22

Description

Dy extended detention ponds (ak.a. drv ponds, extended
detention basins, detention ponds, extended detention ponds)
are hasins whose outlets have heen designed to detain the
stormwater runoft from awater quality desizn storm for some
minimum tine (e.g., 48 hours) to allow particles and associeted
pollutants to settle. Unlike wet ponds, these facilities do not have
i Large permanent poal. They can also be used to provide food
control by including additional flood detention starage,

California Experience

Caltrans constructed and monitored 3 extended detention basins
in southern Californis with design drain times of =2 hours, Four
of the basins were carthen. less costly and had substantially
better load reduction because of infiltration that oceurred, than
the concrete basin. The Caltrans study reafiirmed the flexibility
and performanee of this conventional technology. The small
headloss and few siting constraints suggest that these devices are
one of the mast applicable technologies for stormwater
treatment.

Advantages
2 Due to the simplicity of design, extended detention basins are
relatively easy and inexpensive to construet and operate.

s Extended detention basins ean provide substantial capture of
sediment and the toxics fraction associated with particulates,

a  Widespread application with sufficient capture volume can
provide significant control of channel crosion and
enlargement caused by changes to Alow frequency

Design Considerations
B Tribufary 4rea
m Arzs Paguirsd

B Hydraulic Head

Targeted Constituents

Sadiman: 'y
B Nurenis o
B Teash B
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TC-22 Extended Detention Basin

relationships resulting from the inerease of impervious eover in & watershed,

Limitations

= Limitation of the diameter of the orifice may not allow use of extended detention in
watersheds of less then 5 acves (would require an orifice with a dinmeter of less than 0.3
inches that would be prone to closging ).

= Dy estended detention ponds have only moderate pollutant removal when compared to
some other structural stormwater practives, and they are relatively ineffective at removing
soluble pollunmts.

s Although wet ponds can increase property values. dry ponds can actually detract from the
vitlue of & home due to the adverse aesthetics of dry. bare areas and inlet and outlet
struchures.

Design and Sizing Guidelines
s Capture volume determined by local requirements or sized to treat $5% of the anoual runoff
volume.

n Outlet designed to discharge the capture volume over a period of hours.
s Length to width ratio of at least 1.5:1 where feasible,
a  DBasin depths optimally range from 2 to 5 feet.

8 Include energy dissipation in the inlet desizgn to reduce resuspension of aceumulated
sediment.

3 A maintenance ramp and perimeter access should be included in the desizn to facilitate
aeeess to the hasin for maintenance activities and for vector surveillanee and control.

m Useadeaw down time of 38 hours in most areas of Californin. Draw down times in exeess of
48 hours may result in veetor breeding, and should he used only after coordination with
local vector control authorities. Deaw down times of less than 48 hours should be limited to
BMP drainage areas with coarse soils that readily settle and to watersheds where warming
may be determined to downstremm fisheries.

Construction/Inspection Considerations
a  Inspect facility after first large to storm to determine whether the desired residence time has
been achioved.

s When constructed with small tributary area. orifice sizing is critical and inspection should
verity that flow through additional openings such as bolt holes does not occur.

Performance

One objective of stormwater management practices can be to reduce the flood hazard associated
with large storm events by reducing the peak flow associated with these storms. Dry extended
detention basins can easily be designed for flood control. and this is actually the primary
purpose of most detention ponds.,

— - — - = —=
2of 10 California Starmwater BMP Handbook January 2003
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Extended Detention Basin TC-22

Dy extended detention basins provide moderate pollutant removal. provided that the
recommended design features are incorporited. Alithough they ean be effective at removing
somie pollutants through settling, they are less effective at removing soluble pollutants because
of the absence of » permanent pool. Several studies are available on the effectiveness of dn
extended detention ponds including one recently concluded by Caltrans (2002).

The load reduction is greater than the concentreation reduetion because of the substantial
infiltration that oecurs. Although the infiltration of stormwater is clearly benefivial to surface
receiving waters, there is the potential for groundwater eontamination. Previous research on the
ctfects of incidental infiltration on groundwater guality indicated that the risk of contamination
15 minimal,

There were substantial differences i the wmount of infiltration that were observed in the
earthen hasins during the Caltrans studv. On average, approsimately 20 pereent of the runolf
entering the unlined basins infiltrated and was not discharged. The percentage ranged from o
high of about 6o percent to a low of onlv about 8 percent for the different facilities, Climatic
conditions and loeal water table elevation are likely the principal causes of this difference. The
least infiltration oceurred at o site located on the coast where humidioe is higher and the basin
invert is within a few meters of sea level. Conversely, the most infiltration oceurred at a facilin
located well inland in Los Angeles County where the climate is much warmer and the humidit
is lesa, resulting in lower soil moisture comtent in the basin tloor at the beginning of storms,

Vegetated detention basins appear to have greater pollutant removal than conerete basins. In
the Caltrans study, the eonerete basin exported sediment and associated pollutants during a
number of storms. Export was not as common in the earthen basins, where the vegetation
appeared to help stabilize the retained sediment.

Siting Criteria

Dy extended detention ponds are among the most widely applicable stormwater management
practices and are especially useful in retrofit situations where their oy hvdraalic head
requirements allow them to be sited within the constraines of the existing storm drain svstem. In
addition. many communities have detention basins designed for flood control. [t is possible to
modify these faeilities to incorporate teatures that provide water quality treatment and /or
channel protection. Although dry extended detention ponds can be applied rather broadly,
designers need to ensure that they are feasible at the site in question. This section provides
hasic guidelines for siting dey extended detention ponds.

In general, div extended detention ponds should be used on sites with & minimum area of 3
aeres. With this size catchment area, the orifice size can be on the order of 0.5 inches. Un
smaller sites. it can be challenging to provide channel or water quality control because the
orifice diameter at the outlet needed to control relatively small storms becomes very small anid
thus prone to clogging. In addition, it is generally more cost-effective to control larzer drainage
areas due to the economies of scale,

Extended detention basins can be used with almost all soils and geology, with minor design
adjustments for regions of rapidly percolating soils such as sand. In these areas, extended
detention ponds may need an impermeable liner to prevent ground water contamination.

——— ==
January 20063 California Storrnwatar BMP Handbook Jof 10
Errata 5-06 Maw Davalopment ang Redavelopmant

werw.cabmphandoook .com




TC-22 Extended Detention Basin

The base of the extended detention facility should nor interseet the water table. A permanent|
wirl boabtton miay becorme o mosguito beeeding groand, Research in Southwest Florida (Santana
ot al.. 1994) demonstrated that intermittently Aooded svstems, such as dry extended detention
ponds, produce more mosquitoes than other pond systems, particularly when the facilities
remained wet for more than 3 dayvs following heavy rainfall.

Acstudy in Prince George's County, Marvland. found that stormwater management prictices can
increase stream temperatures (Galli. 1gaa), Overall, div extended detention ponds inereased
temperature by about 53°F. In cold water streams, dnv ponds should be desizned to detain
stormwater for a refatively shoet time (i.es 24 hours) to minimize the amount of warming that
oceurs in the basin.

Additional Design Guidelines

In order to enhanee the effectiveness of extended detention basins, the dimensions of the basin
intest be sized appropriately, Merely providing the required storage volume will not ensure
masimum constituent removal. By effectively configuring the basin, the designer will ercate a
long flow path, promote the establishment of low veloeities, and avoid having stagnant arcas of
the basin. To promote settling and to attain an appealing environment, the desizn of the basin
should consider the length to width ratio, cross-sectional areas, basin slopes and pond
confizuration, md acsthetics (Young et al,, 1006),

Energy dissipation struetures should be included for the basin inlet to prevent resuspension of
accumutlated sediment. The use of stilling basins for this purposc should be avoided because the
standing water provides u breeding area for mosquitoes,

Extended detention facilities should be sized to completely capture the water guality volume. A
microponl is often recommended for inclusion in the desizin and one is shown in the schematic
disgram. These small permianent pools greatly inerease the potential for mosquito breoding and
complicate maintenance activitios; consequently, they are not recommended for use in
California.

A large aspect ratio may improve the performance of detention basins: consequently. the outlets
should be placed to maximize the Qowpath through the facility. The ratio of Aowpath length to
width from the inlet to the outlet
should be at least 1.3:1 (L:W)
where feasible. Basin depths
optimally range from 2 to 5 fect.

The facility's deawdown time
should be regulated by an orifice
or weir. In general. the outflow
structure should have a trash
rack or other acceptable means
of preventing clogging at the
entriance to the outflow pipes.
The outlet design implemented
bv Caltrans in the facilities
constructed in San Diego County
used an outlet riser with orifices

Figure 1
Example of Extended Detention Outlet Structure

I = ———— s == e =%
4of 10 California Starmwatar BMP Handbook January 2003
Maw Devalgpment and Redavalopmeant Errata 5-06

www cabmphandbooks.com




Extended Detention Basin TC-22

sized to diseharge the water guality volume, and the riser overflow height was set to the Jesign
storm elevation. A stainless steel sereen wis placed around the outlet riser to ensure that the
orifives would not become elogzed with debris. Sites either used a separate riser or broad crested
werr for overfow of ranoft for the 25 and greater vear storms. A picture of s typical outlet is
presented in Figure 1

The outflow structure should be sized to allow for complete drawdown of the water qualits
volume in 72 hours. No more than 30% of the water quality volume should drain from the
Creility withie the first 24 hours, The outflow structuee can be titted with a valve so that
discharge from the basin can be halted in case of an aceidental spill in the watershed.

Summary of Design Recommendations
(1) Facility Sizing - The required water quality volume is determioed by local reculations
or the basin should be sized to capture and treat 83% of the annual roonoff volinmse.
See Section 5.5.1 0f the handbook for a discussion of volume-bused desizn.

Basin Configuration = A high aspeet ratio may improve the performance of detention
basins: consequently, the outlets should be placed to maximize the flowpath through
the facility. The eatio of flowpath length to width from the inlet to the outlet shoukd
be at least 1.5:10 (LWL The flowpath length is defined as the distance from the inlet
tor the outlet as measured at the surface. The width is defined as the mean width of
the basin. Basin depths optimally range from 2 to 5 feet. The basin may include «
sediment forebay to provide the opportunity for larger particles to settle out,

A micropool should not be incorporated in the design because of vector concerns. For
anline facilities. the principal and cmergeney spillwayvs must be sized to provide 1.0
foot of freebourd during the 235-vear cvent and to safelv pass the flow from 1o-vear
SLOTM.

BEY Pond Side Slopes = Side slopes of the pond should be 520 (HA) or flatter for grass
stahilized slopes. Slopes steeper thin 310 CH:V must be stabilized with an
approprinte slope stabilization practice.

(3} Basin Lining — Basins must be constructed to prevent possible contamination of
eroundwater below the facility,

(4} Basin Inlet - Encray dissipation is required at the basin inlet to reduce resuspension
of aceumulated sediment and to reduce the tendency for short-cireuiting,

(3! Outtlow Structure - The facility's drawdown thine should be regulated by o gate valve
ar oritice plate. In general. the outflow structure should have a trash rack or other
aceeptible means of preventing clogging at the entrance o the outflow pipes.

The outflow structure should be sized to allow for complete drawdown of the water
quality volume in 72 hours. No more than 50% of the water quality volume should
drain from the facility within the first 24 hours, The outflow structure should be
fitted with a valve so that discharge from the basin can be halted in case of an
accidental spill in the watershed. This same valve also can be used to regulate the
rate of discharge from the basin,
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TC-22 Extended Detention Basin

The diseharee through o control orifice ts calenlated from:
= CAt2g(H-H. )=

where: () = discharge (ft /5]
C = onfice coefficient
A = area of the arifiee (£4)
a = argvitational constant (4e.2)
H = water surface elevation (1t)
H.= orifice elevation ()

Recommended values for C are 0.06 for thin materials and 0.80 when the material is
thicker than the orifiee diameter. This equation can be implemented in spreadsheet
form with the pond stage/volume relationship to caleulate drain time. To do this, use
the initial height of the water above the orifice for the water qualine volume, Caleulate
the discharge and assume that it remajns constant for approxinutels 10 minutes,
Based on that discharge, estimate the total discharge during that interval and the

new elevation hased on the stage volume relationship,. Continue to iterate until H is
approsimately equal to The. When using multiple orifices the discharge from cach is
stummed,

(61 splitter Box - When the pond is designed a5 an offline facility, o splitter structure is
used toisolate the water quality volume. The splitter box. or other flow diverting
approach. should be designed to convey the 25-vear storm event while providing at
least 1o foat of frecboard along pond side slopes,

(=) Erosion Protection at the Outfull - For online facilities. special consideration should
b given to the facilite's outfull location. Flared pipe end sections that discharge at or
near the stream invert are preferred. The channel immediately below the pond
outfall should be modified to conform to natural dimensions. and lined with large
stone riprap placed over filver cloth, Energy dissipation may be required to reduce
tlow velocities trom the primary spillway to non-erosive velocities.

(8)  Safety Considerations - Safety is provided either by fencing of the facility or by
manatging the contours of the pond to eliminate dropoffs and other hazards. Earthen
side slopes should not exceed 3:1 (H:V) and should terminate on a flut safety bench
area. Landscaping can be used to impede aceess to the facility, The primarny spillway
opening must not permit aceess by small children. Outfall pipes above 48 inches in
diameter should be fenced.

Maintenance

Routine maintenance activity is often thought to consist mostly of sediment and trash und
debris removal; however, these activities often constitute only a small fraction of the
miatintenance hours. During a recent study by Caltrans, 72 hours of maintenance was performed
annually, but only a little over = hours was spent on sediment and trash removal. The largest
recurring activity wis vegetation management, routine mowing. The largest absolute number of
hours was associated with vector control because of mosguito breeding that ocenrred in the
stilling basins (example of standing water to be avoided) installed as energy dissipaters. In most
cases, basie housekeeping practices such as removal of debris accumulations and vegetation
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management to ensure that the basin dewaters completely in 48-72 hours is sufficient to prevent
creating mosquite and other vector habitats,

Consequently, maintenanee costs should be estimated based primarily on the mowing frequenc
and the time reguired, Mowing should be done at least annually to avoid establishment of
woody vegeration. but may need to be pertormed much more frequently if acstheties are an
important consideration.

Tvpical activities and frequencies inelade:

s Schedule semiannual inspection for the beginning and end of the wet season for standing
water. slope stability, sediment acenmulation, teash and debris, and presence of burrows.

g Remove accumulated trash and debris in the basin and around the riser pipe during the
semiannual inspections, The frequeney of this activity may be altered to meet specific site
conditions,

B Trim vegetation at the beginning and end of the wet season and inspect monthly to preven
estublishment of woody vegetation and for aesthetic and vector reasons,

o Remove gecumulated sediment and resgrade about every 1o vears or when the accumulated
sedinment volume exceeds 10 pereent of the basin volume. Inspect the basin each vear for
aceumilsted sediment volume,

Cost

Construction Cosli

The construction costs wssociated with extended ditention busins vary considerahly, One recent
study eviluated the cost of all pond systems (Brown and Schueler. 190-). Adjusting for
inflation. the cost of dry extended detention ponds can be estimated with the equation:

C = gaghe

where: = Construction, design. and permitting cost, and
=Y

¢
Vo= Vilume (f01),

Using this equation, tvpical construction costs are:

§ 41.600 for a 1 acre-foot pond

S 230.000 for a 1o acre-foot pond

S taso.ooo fora oo acre-foot pond

Interestingly, these costs are generally slightly higher than the predicted cost of wet ponds
(according to Brown and Schueler. 19971 on a cost per total volume basis, which highlighes the
difficulty of developing reasonably accurate construction estimates. In addition. @ tvpical facility

constructed by Caltrans cost about $160,000 with a capture volume of only 0.3 ac-ft.

An economic concern associated with dev ponds is that they might detraet slightly from the
value of adjacent properties. One study found that dey ponds ean actually detract from the
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TC-\22 Extended Detention Basin

perceived value of homes adjacent to a dry pond by between 4 and 10 percent ( Emmerling-
Dinovo. 190351,

Maintenance Cost

For ponds, the annual cost of routine maintenanee is tpically estimated at about 3 to 5 percent
of the construction cost (EPA website ). Alternatively, o community can estimate the cost of the
maintenance activities outlined in the maintenance section. Table 1 presents the maintenance
costs estimated by Caltrans based on their experience with five basins located in southern
Californin. Again. it should be emphasized that the vast majority of hours are related to
vegetation management (mowing).

Table 1 Estimated Average Annual Maintenance Effort

Activity Labor Hours l"lllllllll IPIHI‘IT: L';" Cost
Inspeetins 4 7 18
Mamteninee 5111 14 a28n
Vetor Control i 1] i
Adhministration 4 ] 42
Materinls =i =z
Total 56 Shis S35
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Bioretention TC-32

Design Considerations

m Soil for infitestien

m Tobutars =r=a

Description
The bioretention best management practice (BMP) functions as a2 Targeted Constituents
soil and plant-based filtration device that removes pollutants B e

through a variety of physical, biological, and chemical treatment B S=drem '
processes. These faciliies normally consist of a grass buffer B tiutients A
strip, sund bed, ponding area, orgamc laver or muleh layer, Traza =
planting soil, and plants. The runoff's velocity is reduced by Matals =
passing over or through buffer strip and subsequently distibuted & 254002 =
evenly along a ponding area. Exfiltration of the stored water in Qi 3 Grease o
the hinretention area planting soil into the underlying soils @ cvancs -
ocewrs over a period of days. Legend (Remavel Efectivanss)
California Experience e L B Hn
None documentad. Bioretention has been used as a stormwater & Masum

EMP since 1992. [n addition to Prince George's County, MD and
Alexandria, VA, bioretention has been used successfullv at urban
and suburban areas in Montgomery County, MD, Baltimore
County, MD; Chesterfield County, VA; Prince William County,
VA; Smith Mountain Lake State Park, VA; and Cary, NC.

Advantages

a  EBioretention provides stormwater treatment that enhances
the quality of downstream water bodies by temporarily
storing runoff in the EMP and releasing it over a period of
four days to the receiving water (EPA 1909)

s The vegetation provides shade and wind breaks, absorbs
noise, and improves an area’s landscape.

Limitations
s The bioretention BMP is not recommended for areas with
slopes greater than 20% or where mature tree removal would
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he required sinee cloggmg may result, particularly if the EMP receives runoff with high
sediment loads (EPA 1o09)

an Bioretention is not a suitable EMP at locations where the water table is within 6 feet of the
ground surface and where the surrounding soil stratum is unstahle

s By design, bioretention EMPs have the potential to ereate very attractive habitats for
mosquitoes and other vectors because of highly organic, often heavily vegetated areas mixed
with shallow water,

o [ncold climates the soil may freeze, preventing runoff from mfiltrating into the planting soil.

Design and Sizing Guidelines
s The bioretention area should be sized to capture the design storm runoff.

s In areas where the native soil permeability is less than 0.5 in ‘hr an underdrain should be
provided.

s  Recommended mmimum dimensions are 15 feet by 4o feet, although the preferred widtch is
a5 fest. Excavated depth should be 4 feet

s Area should drain completely within =2 hours.
a  Approximately 1 ree or shrub per 50 ft of biorstenton area should be included.
s Coverarea with about 3 inches of muleh

Construction/Inspection Considerations
Cioretzntion area should not be established untl contributing watershied 15 stabilized.

Performance

Bioretention removes stormwater pollutants through physical and biologieal processes,
including adsorption, filtration, plant uptake, microbial activity, decomposition, sedimentation
and volatilization (EPA, 1999). Adsorption is the process whereby particulate pollutants attach
to soil (2.g., clay) or vegetadon surfaces, Adequate contact Hme between the surface and
pollutant must be provided for in the design of the system for this removal process to occur.
Thus, the infiloration rate of the soils must not exceed those specified in the design eriteria or
pollutant removal may decrease. Pollutants removed by adserption include metals, phosphorus,
and hyvdroearbons Filtration oceurs as runoff passes through the bioretention area media, such
as the sand bed, ground cover, and planting soil.

Common particulates removed from stormwater include particulate organic matter,
phosphorus, and suspended solids. Biological processes that occur in wetlands result in
pollutant uptake by plants and microorganisms in the soil. Plant growth is sustained by the
uptake of nutrients from the soils, with woody plants locking up these nutrients through the
seasons. Microbial activity within the soil also contiibutes to the removal of nimogen and
organic matter. Nitrogen is removed by mtrifving and denitrifving bacteria. while aerohic
bacteria are responsible for the decomposition of the organic matter. Microbial processes
require oxygen and can result in depleted oxyvgen levels if the bioretention area is not adequately
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aerated. Secimentation oveurs in the swale or ponding area as the velocity slows and solids fall
ot of suspension

The removal effectiveness of bioretennon has been studied during field and laboratory studies
conducted by the Umiversity of Marvland (Davis et al, 1008). During these experiments,
synthetic stormwater runoff was pumped through several laboratory and field bioretention areas
to simudate typical storm events in Prince George's County, MD. Removal rates for heavy metals
and nutrients are shown mn Tabls 1

| Table 1 Laberatory and Estimated
Bioretention Davis et al. (1958);
PGDER (1993)

Pollutant Removal Rate
Total Phosphorus “o-8:3% |
Metals (Cu. Zn, Ph) 0:3-08% ]
TR [ G820 % !
Total Suspended Solids I an'a
O rzanics i ) . _q:’"u
Eacteria o i 90% =

Results for both the lnboratory and field experiments were similar for each of the pollutants
analvzed. Doubling or halving the influent pollutant levels had little effect on the effluent
pollutants coneentrations (Davis et al, 1008)

The microbial activity and plant uptake oceurring in the hioretention area will likely result in
higher removal rates than these deternuned for infilation EMPs

Siting Criteria

Eioretention EMPs are generally used to treat stormwater from impervious surfaces at
commercial, residential, and industrial areas (EPA, 1999). [mplementation of bioretention for
stormwater management is ideal for median strips, parking lot islands, and swales. Moreover,
the runoff in these areas can be designed to either divert directly into the bioretention area or
convey into the bioretenton area by a curb and gutter collection system.

The best location for bioretention areas is upland from inlets that receive sheet flow from graded
areas and at areas that will be excavated (EPA toon). In order to maxdmize treatment
effectiveness, the site must be graded i sucl a way that minimizes erosive conditions as sheet
flow is conveved to the treatment area. Locations where a bioretention area can be readily
incorporated into the site plan without further environmental damage are preferred.
Furthermore, to effectively minimize sediment loading in the treatment area, bioretention only
should be used in stabilized drainage arsas.

L
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Additional Design Guidelines

The lavout of the bioretention ared is determined after site constraints such as location of
utithities, underlying soils, existing vegetation, and drainage are considered (EPA, 1000). Sites
with loamy sand souls are especially appropriate for biorstentinn because the excavated soil can
he backfilled and used as the planting sotl, thus eliminating the cost of importng planting soil

The use of bioretention may not be feasible given an unstable surrounding soil stratum, soils
with clay cantent greater than 25 percent, a site with slopes greater than 20 percent, and ‘ora
site with mature trees that would be removed during construction of the EAP

Eioretention can be designed to be off-line or on-line of the existing dramage system (EPA
1999). The drainage area for a bioretention area should be between 0.1 and 0.4 hectares (0.25
and 1.0 acres). Larger drainage areas may require multiple bioretention areas. Furthermore,
the maximum drainage area for a bioretention area is determined by the expected rainfall
intensity and runoff rate  Stabilized areas may erode when velocities are greater than 5 [est per
second (1.5 meter per second). The designer should deternune the patential for erosive
conditions at the site.

The size of the bioretention area, which is a function of the drainage area and the runoff
generated from the area 1s sized to capture the water quality volume

The recommended minimum dimensions of the bioretention aren are 15 feet (4.6 meters) wide
by jo feet (12.2 meters) long, where the minimum width allows enough space for a dense,
randomly-distiibuted ares of trees and shrubs to beeome established. Thus replicating a natural
forest and creating a microclimate, thereby enabling the bioretention area to tolerate the effects
of heat stress, acid rain, runoff pollutants, and msect and disease infestations which landscaped
areas in urban settings tvpically are unable to tolerate. The preferved width is 25 feet (-6
meters), with a length of twice the width, Essentially, any facilities wider than 20 feet (6.1
meters) should be twice as long as thev are wide, which promotes the distribution of flow and
decreases the chances of concentrated flow.

In order to provide adequate storage and prevent water from standing for excessive periods of
time the ponding depth of the bioretention area should not exceed 6 inches (15 centimeters).
Water should not be left to stand for more than 72 hours A restriction on the type of plants that
can be used may be necessary due to some plants’ water intolerance. Furthermaore, if water is
left standing for longer than 72 hours mosquitoes and other insects may start to breed.

The appropriate planting soil should be backfilled into the excavated hioretention area, Planting
soils should be sandy loam, Ioamy sand, or loam texture with a clay content ranging from 10 to
A= .

25 percent.

Generally the soil should have infilration rates greater than o 5 inches (1.25 centimeters) per
hour, which is typical of sandy loams, loamy sands, or loams. The pH of the soil should range
between 5.5 and 6.5, where pollutants such as organie nitrogen and phosphorus ean be adsorbed
by the sotl and microbial activity can flourish. Additional requirements for the planting soil
include 4 1.5 to 3 percent organic content and a maximum 500 ppm concentration of soluble
salts.
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Soil tests should be performed for every 500 cubie vards (382 cubic meters) of planting sail,
with rhe exception of pH and organie content tests, which are required only once per
bioretention area (EPA 1009). Planting soil should be 4 inches (1001 centimeters) deeper than
the bottom of the largest root ball and § feet (1.2 meters) altogether  This depth will provide
adequate soil for the plants’ root systems to become established, prevent plant damage due to
severe wind, and provide adequate moisture capacity. Most sites will require excavation in
order to obtain the recommended depth

Planting soil depths of greater than 4§ feet (1.2 meters) may require addiional construction
practices such as shoring measures (EPA, 1909 ). Planting soul should be placed in 18 inches or
greater lifts and lightly compacted until the desired depth is reached. Since high canopy trees
may be destroved during maintenance the bioretention area should be vegetated to resemble a
terrestrial forest community ecosvstem that is dominated by understory trees. Three species
each of both trees and shrubs are recommended to be planted at a rate of 2500 trees and shrubs
per hectare (1000 per acres). For instance, a 15 foot (4.6 meter) by 4o foot (12.2 meter)
bioretention area (600 square feet or 55.75 square meters) would require 14 trees and shrubs
The shrub-to-tree ratin should be 271 to 3:1.

Trees and shrubs should be planted when conditions are favorable. Vegetation should be
watered at the end of each day for fourteen days following its planting. Plant species tolerant of
pollutant loads and varving wet and dryv conditions should be used 1n the bioretention area

The designer should assess aesthetics, site lavout, and mamntenance requirements when
selecting plant species. Adjacent non-native invasive species should be identified and the
designer should take measures, such us providing a soil breach tv eliminate the threat of these
species invading the bioretention area. Regional landscaping manuals should be consulted to
ensure that the planting of the bioretention area meets the landscaping requrements
established by the local authorities. The designers should evaluate the best placement of
vegetation within the bioretenton area. Plants should be placed at uregular intervals to
replicate a natural forest Trees should be placed on the perimeter of the area to provide shade
and shelter from the wind. Trees and shrubs can be sheltered from damaging flows if they are
placed away from the path of the incoming runoff. [n cold climates, species that are more
tolerant o cold winds, such as evergreens, should be placed in windier areas of the site.

Following placement of the trees and shuubs, the ground cover and ‘or muleh should be
established. Ground cover such as grasses or legumes can be planted at the beginning of the
growing seasonn. Mulch should be placed immediately after trees and shrubs are planted. Two
to 5 inches (5 to =6 cm) of commereiallv-available fine shredded hardwood mulch or shredded
hardwood chips should be applied to the bioretention area to protect from erosion.

Maintenance

The primary maintenance requirement for bioretention areas is that of inspecton and repair or
replacement of the treatment area’s components. Generally, this mvolves nothing more than the
routine pertucic maintenance that is required of any landscaped area. Plants that are
appropriate for the site, climatic, and watering conditions should be selectzd for use in the
bioretenton cell Appropriately selected plants will aide in reducing fertilizer, pesticide, water,
and overall maintenance requirements. Bloretention system components should blend over
time through plant and root growth, organie decomposition, and the development of a natural

=
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TC-32 Bioretention

soil horizon. These biologie and physical processes over time will lengthen the facilite's life span
and reduee the need for extensive mamntenance,

Routine maintenance should include a biannual health evaluation of the oees and shrubs and
subsequent removal of any dead or diseased vegetation (EPA, 1999). Diseased vegetation
should be treated as needed using prevemative and low-toxie measures to the extent possihle,
EAPs have the potential to create very attractive habitats for mosguitoes and other vectors
because of highly organic, often heavily vegetated areas mixed with shallow water. Routine
inspections for areas of standing water withun the BMP and corrective measures to restore
proper infilaabion rates are necessary to prevent ereating mosquito and other vector habitac In
addition, biorstenton BMPs are susceptible to invasion by aggressive plant species such as
eattails, which increase the chances of water standing and subsequent vector production if not
routinely maintained.

In order to maintain the treatiment area’s appearance it may be necessary to prune and weed.
Furthermore, mulch replacement 1s suggested when ervsion is evident or when the site begins to
look unattractive, Specifically, the entire area may require muleh replacement every two to
three vears, although spot mulching may be sufficient when there are random void areas. Muleh
replacement should be done prior to the start of the wet season.

New Jersey's Department of Environmental Protection states in their bioretention systems
standards that accumulated sediment and debris removal (especially at the inflow point) will
normally be the pnmary maintenanee function. Other potential tasks include replacement of
dead vegetation, soil pH regulation, erosion repair at inflow points, muleh replenishment,
unelogging the underdrain, and repairing overflow structures, There is also the possibility that
the cation exchange capacity of the soils m the cell will be significantly reduced over ime
Depending on pollutant loads, soils may need to be replaced within 3-10 vears of construction
(LID, 2000)

Cost

Construction Cost

Construction cost estimates for a bioretention area are slightly greater than those for the
required landscaping for o new development (EPA, 109y). A general rule of thumb (Coffman,
1999) is that residential bioretention areas average about $3 to 84 per square foot. depending on
soll conditions and the density and types of plants used. Commereial, industrial and
institutional site costs can range between $10 to $40 per square foot, based on the need for
control structures, curbing, storm drains and underdrains.

Remrofitting a site twpically costs more, averaging $6,500 per biorstention area. The higher costs
are attributed to the demolition of existing concrete, asphalt, and existing struchurss and the
replacement of fill material with planting soil. The costs of retrofitting a commereial site in
Marvland, Kettering Development, with 15 bioretention areas were estimated at $111,600.

In any bioretention area design, the cost of plants varies substantiallv and can aceount for a
significant portion of the expenditures. While these cost estimates are slightly greater than
those of typical landscaping treatment (due to the increased number of plantings, additional soil
excavation, backfill material, use of underdrains ete ), those landscaping expenses that would be
required regardless of the bioretention nstallation should be subtracted when determining the
net cast.
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Bioretention TC-32

Perhaps of most importance, however, the cost savings comparad to the use of tradinonal
structural stormwater convevance svstems makes bioretention areas quute atiractive financially
Forexample, the use of bioretention can decrease the cost required for constructing stormwater
convevance systems at a site. A medical office building in Marvland was able to reduce the
amount of storm drain pipe that was needed from 800 to 230 feet - a cost savings of $2.4,000
(PGDER, 1993). And a new residential development spent a total of approxmately $100,000
using bioretention cells on each lot inst=ad of nearly 100,000 for the traditional stormwater
ponds that were originally planned (Rappahanock, ). Also, in residential areas, stormwater
management controls became a part of each property owner's landscape, reducing the public
burden to mamtain large centralized facilites.

Mamtenance Cost

The aperation and maintenance costs for a bioretention faclity will be comparable to those of
tvpical landscaping required for a site. Costs bevond the normal landscaping fees will include
the cost for testing the soils and may include costs for a sand bed and planting sail.
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TC-30

Description

Vegetated swales are open, shallow channels with vegetation
covering the side slopes and bottom that eollect and slowly
convey runoff flow to downstream discharge points. They are
designed to treat runoff through filtering by the vegetation in the
channel, filtering through a subsoil matrix, and 'or infilraton
mnto the underlyving soils. Swales can he natural or manmade.
They rap particulaté pollutants (suspended solids and trace
metals), promote infileation, and reduce the flow veloaity of
stormwater runoff. Vegetated swales can serve as purt of a
stormwater drainage system and can replace curbs, gutters and
storm sewer svstems.

California Experience

Caltrans constructed and monitored six vegetated swales mn
southern California. These swales were generally effective in
recdueing the volume and mass of pollutants in runoff. Evenin
the areas where the annual rinfall was only about 10 inches ‘v,
the vegetation did not require addiional irrigation. One factor
that strongly affected performance was the presence of large
numbers of gophers at most of the sites. The gophers created
earthen mounds, desmroved vegetation, and generally reduced the
effectivensss of the controls for TSS reduction

Advantages

a [If properly designed, vegetated, and operated, swales can
serve s an aesthetic, potentially inexpensive urban
development or roadway drainage convevance measure with
significant collateral water quality henefits.

Design Considerations
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TC-30 Veg etated Swale

Roadside ditches should be regarded as sigmificant potential swale buffer strip sites and

|
should be utilized for this purpose whenever possibla.

Limitations

n  Can be difficult to avoid channelization.

s May not be appropriate for industrial sites or lacations where spills may oceur

s (Grassed swales cannot treat a very large drainage area. Large areas may be divided and
tréated using multiple swales.

s Athick vegetative cover is needed for these practices to function properly.

n  They are impractical in areas with steep topography

® Thev are not effective and may even erode when flow velocities are high, if the grass cover is
not propetly maintained.

= In some places, their use is restricted by law; many local municipalities require curb and
gutter systems in residential areas.

w  Swales are mores susceptible to failure if not properly maintained than other treatment

EMPs.

Design and Sizing Guidelines

Flow rate based design determined by local requirements or sized so that 85% of the annual
runoff volume is discharged at less than the design rainfall intensity.

Swale should be designed so that the water level does not exceed 2 /3rds the height of the
grass or | inches, which ever is less, at the design treatment rare

Longitudinal slopes should not exceed 2.5%

Trapezoidal channels are normally recommended but other configurations, such as
parabolic, can also provide substantial water quality improvement and may be easier to mow
than designs with sharp breaks in slope.

Swales constructad in cut are preferred, orin fill areas that are far enough from an adjacent
slope to minimize the potential for gopher damage. Do not use side slopes constructed of
fill, which are prone to shuctural damage by gophers and other buirowing animals.

A diverse selection of low growing, plants that thrive under the specific site, climatic, and
waterng conditions should be specified. Vegetation whose growing season corresponds to
the wet season are preferred. Drought tolerant vegetation showd be considered especially
for swales that are not part of a regularly irmigated landscaped area.

The width of the swale should be determined using Manning's Equation using a value of
¢.25 for Manning's n.
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Vegetated Swale TC-30

Construction/Inspection Considerations

s [nclude directions in the specifications for use of nppropriate fertilizer and soil amendments
based on soil properties deternuned through testing and compared to the needs of the
vegetation requirements.

v Install swales at the ime of the vear when there is a reasonable chance of successful
establishment without irtigation; howsver, it is recognized that rainfall in a given vear may
not be sufficient and temporary irvigaion may be used.

s Il sod tiles must he used, they should be placed so that there are no gaps between the tiles;
stagger the ends of the tiles to prevent the formation of channels along the swale or strip,

s Use aroller on the sod to ensure that no air pockets form between the sod and the soil

a  Whers seeds are used, erosion controls will be necessary to protect seeds for at least =5 davs
after the first rainfall of the season

Performance

The literature suggests that vegetated swales represent a practical and putentially effective
technique for controlling urban runoff quality. While limited quantitative performance data
exists for vegetated swales, it is known that check dams, slight slopes, permeable soils, dense
grass cover, increased contact ime, and small storm events all contribute to suceessful pollutant
removal by the swale svstem. Factors decreasing the effectiveness of swales include compacted
soils, short runoff contact ime, large storm events, frozen ground, short grass heights, steep
slopes, and high runoff velocities and dischargs rates.

Conventional vegetated swale designs have aclhueved muxed results in removing particulate
pollutants. A study performed by the Nadonwide Urban Runoff Program (NURP) monitored
three grass swales in the Washington, D.C., area and found no significant improvement in urban
runoff quality for the pollutants analyzed. However, the weak performance of these swales was
attributed to the high flow velocities in the swales, soil compaction, steep slopes, and short grass
height.

Another project in Durham, NC, monitored the performance of a carefully designed artificial
swale that received runoff from a commercial parking lot. The project tracked 11 storms and
concluded that particulate concentrations of heavy metals {Cu, Ph, Zn, and Cd) were reduced by
approximately 50 percent. However, the swale proved largely ineffective for removing soluble
nutrients.

The effectiveness of vegetated swales can be enhanced by adding check dams at approxamately
17 meter (50 foot) inerements along their length (See Figwre 1). These dams maximize the
retention time within the swale, decrease flow velocities, and promote particulate settling,
Finally, the incorporation of vegetated filter strips parallel to the top of the channel banks can
help to treat sheet flows entering the swale,

Only o studies have been conducted on all grassed channels designed for water quality (Table 1)
The data suggest relatively high removal rates for some pollutants, but negative removals for
some bacteria, and fair performance for phosphorus
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TC-30 Vegetated Swale

Table 1 Grassed swale peollutant removal efficiency data

Removal Efficiencies (" Removal)

Study TSS| TP | TN | NOy | Metals | Bacteria Tvpe
tCaltrans 2002 e ralll 1A b= oh dq0a0 | -33 drv swales
tGoldbers 1993 6781 4.5 - L4 | 42=bc | <00 !gmmd channel
E{‘:!: ﬂ,‘hf:[;:?; Fgu‘}:‘_‘:ihﬂgr“ b 13 25 J 2=1b 25 erassed channel
; e 1
oS SRt | gy | u 25 | 463 | 25 ferassed chanuel |
iFWa ngetal. 1981 80 - - - | “0-80 - dry swale
!Dﬂﬂllﬂll ot al.. 198g a8 18 I | 45 Jm=81 - drv swale
Harper, 1988 | 8 [ 83 | 84 | 80 | 88-00 o ez swale
:Kﬁffhivr et al., 1983 { o4 a1 09 [ 99 ' L : !dr}- s le
Harper. 1988, B ! 47 | 4o | &2 J-69 - i'u'et swale
‘Enen, 19035 6 a9 - | 0 azilob . jwet mvale

While itis difficult to distinguish between different designs based on the small amount of
available data, grassed channels generally have poorer removal rates than wet and drv swales,
although some swales appear to export soluble phosphorus (Harper, 1088, Foon, 1093) Itis not
l:'l-.E"l.l‘Wh}' swales export bacteria. One explanation is that bacteria thrive in the warm swale
soils.

Siting Criteria

The suitability of a swale at a site will depend on land use, size of the area serviced, soil type,
slope, imperviousness of the contributing watershed, and dimensions and slope of the swale
svstem (Schueler et al,, 1992). In general, swales can be used to serve areas of less than 10 acres,
with slopes no greater than 3 %. Use of natural topographic lows 1s encouraged and natural
drainage courses should be regarded as significant local resources to be kept in use (Young et al.,
10G6).

Selection Criteria (NCTCOG, 1993)
s Comparable performance to wet basins

o Limited to treating a few acres
s Avalability of water during dry periods to mauntain vegetation
= Sufficient available land area

Research in the Austin area indicates that vegetated controls are effective at removing pollutants
event when dormant. Therefore, irrigation 1s not requured to maintain growth during drv
periods, but may be necessary only to prevent the vegetation from dving.
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Vegetated Swale TC-30

The topography of the site should permit the design of a channel with appropriate slope and
cross-sectional area, Site topography may also dictate a need for additional souetural controls.
Recommendarions for longitudinal slopes range between 2 and 6 percent. Flatter slopes ean he
used, if sufficient to provide adequate conveyance Steep slopes increase flow velocity, decrease
detention time, and may require ensrgy dissipaung and grade check Steep slopes also can be
managed using a series of check dams to terrace the swale and reduce the slope to within
acceptable limits. The use of check dams with swales also promotes infiltration.

Additional Design Guidelines

Maost of the design guidelines adopted for swale design specify a minimum hydraulic residence
time of o munutes This eriterion is based on the results of a single study conducted in Seattle,
Washington (Seattle Metro and Washington Department of Ecology, 1992), and is not well
supported. Analysis of the data collected in that study indicates that pollutant removal at a
residence time of 5 minutes was not significantly different, although there is more variability in
that data  Therefore, additional research in the design criteria for swales 15 needad. Substantial
pollutant removal has also been observed for vegetated contrals designed solely for conveyance
( Barrett et al, 1998); consequently, some flexibility in the design is warranted.

Many design guidelines recommend that grass be frequently mowed to maintain dense coverage
near the ground surface. Recent research (Colwell et al,, 2000) has shown mowing frequency or
grass height has little or go effect on pollutant removal.

Summary of Design Recommendations
1} The swale should have a length that provides a minimum hydraulie residence time of
at least 10 minutes, The maximum bottom width should not exceed 10 feet unless a
dividing berm is provided. The depth of flow should not exceed 2 ‘grds the height of
the grass at the peak of the watsr quality design storm intensitv. The channel slope
should not exceed 2.5%.

2 A design grass height of 6 inches 1s recommended.

) Regardless of the recommended detention ime, the swale should be not less than
100 feet 1 length.

1) The width of the swale should be determined using Manning's Equation, at the peak
of the design storm, using a Manning's n of 0.25.

5) The swale can be sized as both a treatment facility for the design storm and asa
eonveyance system to pass the peak hydraulic flows of the 100-year storm if it is
located “on-line " The side slopes should be no steeper than 5:1 (H:V).

) Roadside ditches should be regarded as significant potential swale bhuffer strip sites
and should be utilized for this purpose whenever possible. [f flow is to be introduced
through curb cuts, place pavemant slightly above the elevation of the vegetated areas.
Curb cuts should be at least 12 inches wide to prevent clogging

) Swales must be vegetated in order to provide adequate treatment of runoff. [tis
important to maximize water contact with vegetation and the soil surface. For
general purposes, select fine, close-growing, water-resistant grasses. [f possible,
divert runoff (other than necessary irrigation) during the period of vegetation
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establishment Where runoff diversion is not possible, cover graded and seeded
areas with suitable erosion control materials,

Maintenance

The useful life of a vegetated swale svstem is directly proportional to its maintenanece frequency
If properly designed and regularly maintained, vegetated swales can last indefinitely. The
maintenance objectives for vegetated swale svstems include keeping up the hydraulic and
removal efficiency of the channel and maintuning a dense, healthy grass cover.

Maintenance activities should include periodic mowing (with grass never cut shorter than the
design flow depth), weed control, watering during drought conditions, reseeding of bare areas,
and clearing of debris and blockages Cuttings should be removed from the channel and
disposed 1 a local composting facility. Accumulated sediment should also be removed
manually to avoid concentrated flows in the swale. The application of fertilizers and pesticides
should bie minimal

Another aspect of a good maintenance plan is repairing damaged areas within a channel For
example, if the channel develops ruts or lioles, it should be repaired utilizing a suitable soil that
is properly tamped and seeded. The grass cover should be thick; if it is not, reseed as necessary.
Any standing water removed during the maintenance operation must be disposed to a sanitary
sewer at an approved discharge location. Residuals (=g, silt, grass cuttings) must be disposed
in accordance with local or State requirements. Maintenance of grassed swales mostly involves
maintenance of the grass or wetland plant cover. Tvpical maintenance activities are
summarized below:

s Inspect swales at least twice annually {or erosion, damage to vegetation, and sediment and
debris accumulation preferably at the end of the wet season to schedule summer
maintenance and before major fall runoff to be sure the swale is ready {or winter. However,
additional inspection after periods of heavy runoff is desirable. The swale should be checked
for debris and litter, and areas of sediment accumulation

s Grass height and mowing frequency may not have a large impact on pollutant removal.
Consequently, mowing may only be necessary once or twice a vear for safety or aesthetics or
to suppress weeds and woody vegetation.

a  Trash tends to accumulate in swale areas, particularly along highways. The need for litter
removal is determined through periodie inspection, but litter should always be removed
prior to mowing,

a Sediment aceumulating near culverts and in channels should be removed when it builds up
to 75 mm (3 in.) at any spot, or covers vegetation.

a  Regularly inspect swales for pools of standing water Swales can become a nuisance due to
mosquito breeding in standing water if ohstruetons develop (e.g. debris accumulation,
uvasive vegetation) and; or if proper drainage slopes wre not implemented and maintained
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Cost

Construction Cost

Little data s avadable to estimate the difference i cost between vanous swale designs, One
study (SWRPC, 19o1) estimared the construction cost of grassed channels at approximately
$0.25 per ft=. This price does not include design costs ar contingencies. Erown and Schueler
(169~) estinate these costs at approximately 32 percent of construction costs for most
stormwater management practives. For swales, however, these costs would probably be
significantly higher since the constuction costs are so low compared with other practices. A
more realistic estimate would be a total cost of approximately $0.30 per ft=, which compares
favorably with other stormwater management practices.
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TC-30 Vegetated Swale

Mamtenunce Cost

Caltrans (2002) estimated the expected annual maintenance cost for a swale with a oributary
area of approximately 2 ha at approximately $2,700. Since almost all maintenance consists of
mowing, the cost is fundamentally a function of the mowing frequency. Unit costs developed by
SEWRPC are shown in Table 3. In many cases vegetated channels would be used to conver
runoff and would require periodic mowing as well, so there may be little additional cost for the
water quality component. Since essendally all the activities are related to vegetation
management, no special training is required for maintenance personnel,
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PRELIMINARY WATER QUALITY MANAGEMENT PLAN MARCH 17, 2010

7.0 PUBLIC EDUCATION

The educational materials included in this P-WQMP are provided fo inform people involved in future
uses, acfivities, or ownership of the site obout the potentiol pitfalls associoted with careless storm water
monogement. “The Oceon Begins ot Your Front Door” provides users with inlormotion obout storm
water that is/ will be generated on site, what happens when water enters a storm drain, and its ultimaie
fate, discharging into the ocean. Also included are activities guidelines, such as “Tips lor Landscope &
Gardening”, to educate anyone who is or will be associaied with octivities thoi hove o potential to
impact siorm water runoff quality. These guidelines ganerally provide o menu of BMPs 1o effectivaly
reduce the generation of storm water runoff pollutonts from a variety of activities. The educational
materials fo be used for the proposed project are included in Appendix 3 of this P-WGMP ond are
listed below.

BROCHURES

= The Oceon Begins at Your Frant Door

= Tips lor Londscope & Gardening

*  Tips for Pool Maintenance

= Waste Oil Collection Centers South OC

*  Keeping Pest Contral Products Out of Creeks, Rivers ond the Oceon
*  Permitted Lot & Pool Drains Pool Maintenance

» Tips for Pet Core

= ‘Water Quality Guidelines for Car Wash Fund Roisers

= Sewoge 5pill Reference Guide

= Tips for Using Concrete and Mortar

*  Household Tips

*  Help Prevent Ocean Pollution: Proper Disposal of Househald Hazardous Materials

BMP FACT SHEETS

e 5C-10 Mon-Stormwaler Discharges

*  5C-11 5pill Prevention, Control ond Cleonup
s 5C-41 Building and Grounds Maintenance
= 5C-43 Porking/Storoge Area Maintenaonce
= 5C-70 Rood and Street Maointenance

= 5C-71 Plaza and Sidewalk Cleaning

= 5C-72 Founigin & Pool Maintenance

= 5C-73 Londscope Maintenance

= 5C-74 Drainoge System Moinienonce

= 50-10 5ite Design & Londscape Planning

= 5D-11 Roof Runolf Cantrols

»  5D-12 Efficient Irrigation

= 5D-13 Siorm Droin Signoge

=  50-32 Trash Storage Areas

SERRANC SUMMIT 44 PUBLIC EDUCATION




PRELIMINARY WATER QUALITY MANAGEMENT PLAN MARCH 17, 2010

8.0 APPENDICES

Appendix 1 Runoff Coefficient References

Appendix 2 Notice of Tronsfer of Responsibility

Appendix 3 Public Education Materials

Appendix 4 Post-Construction BMP Fact Sheets

Appendix 5 Final Resolutions / Conditions of Approval (Pending - to be included in Final WQMP)

Appendix 6 Record of BMP Implementation, Maintenance, and Inspection
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APPENDIX 1

RUNOFF COEFFICIENT REFERENCES




RUNOFF COEFFICIENT REFERENCES

ORANGE COUNTY RESERVOIR
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Figure A-1

Orange County California
Precipitation Stations

24-hour, 85" percentile rainfalf




Table A-1

C Values Based on Impervious/Pervious Area Ratios

% Impervious % Pervious C
0 100 0.15
5 95 0.19
10 90 0.23
15 85 0.26
20 80 0.30
25 75 0.34
30 70 0.38
35 65 0.41
40 60 0.45
45 55 0.49
50 50 0.53
55 45 0.56
60 40 0.60
65 35 0.64
70 30 0.68
75 25 0.71
80 20 0.75
85 15 0.79
90 10 0.83
95 5 0.86
100 0 0.90
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APPENDIX 2

NOTICE OF TRANSFER OF RESPONSIBILITY




NOTICE OF TRANSFER OF RESPONSIBILITY

WATER QUALITY MANAGEMENT PLAN

Serrano Summit — City of Lake Forest
Tract No. TBD

Submission of this Motice Of Transfer of Responsibility constitutes notice to the City of Lake
Forest that responsibility for the Water Quality Management Plan ("WQMP") for the subject
property identified below, and implementation of that plan, is being transferred from the Previous
Owner (and hisfher agent) of the site (or a portion thereof) to the Mew Owner, as further
described below.

l. Previous Owner/ Previous Responsible Party Information

Company/ Individual Name: Conlact Person:
Street Address: Title:
City: State: ZIP: Phone:

I, Information aboul Site Transferred

Name of Project (if applicable):

Title of WQMP Applicable to site:

Street Address of Site (if applicable):

Planning Area (PA) and/ Lot Numbers (if Sile is a portion of a racl);
or Tract Number(s) for Site:

Date WQMP Prepared (and revised if applicable):

. MNew Ownerf New Responsible Party Information

Company/ Individual Name: Contact Person:
Street Address: Title:
City: State; ZIP: Phone:

V. Ownership Transier Information

General Description of Site Transferred to General Description of Portion of Project/
MNew Owner: Parcel Subject to WQOMP Retained by Owner
(if any):




Lot/ Tract Mumbers of Site Transferred to New Owner:

Remaining Lot/ Tract Numbers Subject to WQMP Still Held by Owner (if any):

Date of Ownership Transfer:

Mote: When the Previous Owner is transferring a Site that is a portion of a larger project/
parcel addressed by the WQMP, as opposed to the enlire project/parcel addressed by the
WQMP, the General Description of the Site transferred and the remainder of the project/
parcel no transferred shall be set forth as maps attached to this nolice. These maps shall
show lhose portions of a project/ parcel addressed by the WQMP that are transferred o the
Mew Owner (the Transferred Site), those portions retained by the Previous Owner, and those
portions previously lransferred by Previous Owner. Those poriions retained by Previous
Owner shall be labeled as "Previously Transferred”.

V. Purpose of Motice of Transfer

The purposes of this MNotice of Transfer of Responsibility are: 1) to track transfer of
responsibility for implementation and amendment of the WQMP when property to which the
WQMP is transferred from the Previous Owner to the New Owner, and 2) lo facilitate
notification to a transferee of property subject to a WQMP that such New Order is now lhe
Responsible Party of record for the WQMP for those portions of the site thal it owns.

VI, Certifications
A Previous Owner
| certify under penalty of law that | am no longer the owner of the Transferred Sile as
described in Seclion |l above. | have provided the New Owner with a copy of the

WOQMP applicable to the Transferred Site that the New Owner is acquiring from the
Previous Owner.

Printed Name of Previous Owner Title:
Representative:

Signature of Previous Owner Date:
Representative:

B. New Owner

| certify under penalty of law that | am the owner of the Transferred Sile, as described
in Section |l above, that | have been provided a copy of the WQMP, and that | have
informed myself and understand the New Owner's responsibilities related o the
WQMP, its implementation, and Besl Management Praclices associated with it. |
understand that by signing this nolice, the New Owner is accepting all ongoing
responsibilities for implementation and amendment of the WQMP for the Transferred
Sile, which the New Owner has acquired from the Previous Owner.

Printed Name of New Owner Title:
Representative:

Signature: Date:




APPENDIX 3

PUBLIC EDUCATION MATERIALS

(Pending — To be provided in the Final WQMP)




APPENDIX 4

POST-CONSTRUCTION BMP FACT SHEETS

(Pending — To be provided in the Final WQMP)




APPENDIX 5

FINAL RESOLUTIONS /
CONDITIONS OF APPROVAL

(Pending — To be provided in the Final WQMP)




APPENDIX 6

RECORD OF BMP IMPLEMENTATION,
MAINTENANCE, AND INSPECTION




RECORD OF BMP IMPLEMENTATION, MAINTENAMCE, AND INSPECTION

Today’s Date:

Mame of Person Performing Activity (Printed):

Signature:

BMP NAME BRIEF DESCRIPTION OF IMPLEMENTATION,
(AS SHOWN IN O&M PLAN) MAINTENANCE, AND INSPECTION ACTIVITY PERFORMED




RECORD OF BMP IMPLEMENTATION, MAINTENANCE, AND INSPECTION

Today's Date:

Nome of Person Performing Activity (Printed):

Signature:

BMP NAME BRIEF DESCRIPTION OF IMPLEMENTATION,
(AS SHOWN IN O&M PLAN) MAINTENANCE, AND INSPECTION ACTIVITY PERFORMED




